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’ : List of merchant marine a and + vessels which International Simultaneous Meteorological were received ai the ~— of the Chtef Signa! 
<a Oficer, U. 8. , Army, | Was ingwn, D, C., in time to be Used | in n the preparation of the Weather Review for the month of June, 1887. 
Name of veesel Captain Name of vessel, Captain. Name of vessel. Captain. 
Allan Line. Mallory Warren Line—Continued. 
Br, Onpt. J. Seott. Am. 6. Colorado............ Capt. J. Daniel, Br. Kansas Capt. W. Gleig. 
Grecian Le Gallias. Lampassas M. B. Crowell. | Maddox. 
Hibernian Brown Mediterranean & New York 8. 8. Oo. Watts Ward Line. 
Pravian J. Ambury Br, Pomtiae Ob, Of, BR. Blyth | Br. 6. 8. Chiswick .............. | Oh. Off. J. Mayne, 
Sermotion Mies, 4 Dominion 8. 8, Co. White Cros Line. 
ar ene Jobe Kelly Pieter de Coninck... de E. Smit. 
Britheh Prine 8, Nowell. Dim. B. Quick. Jan Breydel. H. Meyer. 
Britieh Prince E. H. Freeth. National Line. White Star Line. 
Am, Iilir G. H. Dodge. Br. Thos. Foote. Bre 8. H. Parsell, 
Br Lord Clive Urquhart. Denmark R. 8. Rigby. Arabic G. Burton, 
Lerd Gough E. M. Hughes. Egypt... J. Sumner. H. Davinson. 
D. Pert Greece ........ A, J, Jeffrey. Wilson Line. 
Anchoria W. Brown G. Cochrane. Br. s.#. Bassamo.................. W. Rea. 
Bolivia J. J. Small Wm. Tyson. Buffalo ....... J. H. Malet, 
A. Garvie. Italy .... Wm. Pearce. Chicago .. J. W. Jones. 
Chay of Beane R. D. Muaro, Spain ........ W. A. Griffiths. | Galileo R. T. Jones. 
T. Mitehell The Queen ...... Jobn Milligan, Marengo .... W. Abbott. 
A. Campbell, Navigasione Generale Otranto ........ W. Rippeth. 
Dev Hugh Young. It. Gottarde ........ Domenico Viola. Rialto F Kerr, 
Dorian J. MeKeague. Letimbro. 34 OM. Fr. Diliberto. B. H. Rogers. 
Furvesia . Hedderwick. New York and Cuba Mail 8. 8. Co. Misvellancous. 
Br, W. BR. Lord. N. ¥., Havana Mezican Mail 8. 8. Ce. | Augustine. R. Harwood. 
Monte C. Thomas. Am. 6, City of Alexandria ....... W. Reynolds. G. Dunlop 
Lime. City of Washington ........| W. M. Rittig, 8. Adamson. 
Br a. Alles | J. W, Sanson, North German Lloyd Co. | 8. Hughson 
Alvear —. McKay. Ger. 6. H. Christoffers, E. F. Bannister. 
Andes T.M.MacKnight. | DOMat H. Supmer. Devonshire ‘| Mate Samuel Winter. 
Athos H. Low, Bider P. H. Berdrow. ‘Murham City ........... Capt. D. D, Galbraith. 
Rooth's A. A. Oo. Lite... G. Meyer. R. J. Grey. 
Br E. Bisson. Ems ...... Th, Jungst. Edith Godden.................... J. H. Bennett. 
Jorome .... Benj, Crimp. A. Kohimann. Span, Blcano ...... V. de Ispizua, 
Bordeavs Steam Nae vigatic m Co. H. Boedcker. Don Fer. Bengoa. 
re Chatean Leoville........ M. Le Chapelain,) Rhein... Topser, Br, Henry Gibb. 
Bristol. Line Saale H. Richter. Span. A. de Mugica. 
Br. 6. 6, Browkiym | Fitt. W. Willigered. || Ger. M, Hulsen. 
Line Werra .. R. Bussius, Am. “ship No. Andrew Jackson. 
Am ©. H. R. Freeman. | Weser H. Bruns. Span, Manuel L. Villaverde Claudio Perales. 
New T. Halsey, Occidental and Oriental 8. 8. Br. ercia John Taylor. 
fal Cunard Line. W. G. Pearne. Pawnee........ John James. 
Br. Aufania W. H. P, Hains. Ove anic.. J. Metcalf. Pomona ... J. Legoe 
wee T. Dutton, Ocean Steamship. lompang. Prydain ... M. Parry 
; Edward Wylie Am. Cityof Augusta ........ J. W. Catharine. J. Dove. 
4 Cage Henry Walker, | Oceanic Saint Ronanse ............ Henry C 
T. Cook, Am. Alameda.. H. Morse. Vertumnus Rs ©. E. Cook 
Gallia M. Murphy. Mariposa .. Hayward. Viola ..... L. Murray. 
| || Old Dominion Steamship Company. | Frank’Ste T. L. Rogers. 
hall Hoverts. Am. “a. Mambattan ran vens. New York Herald Weather Service. 
. H, MeKay. Or Railway and N. Oe. 
Carr's & Line. Oregon... E. Polemann. Ger bk tar A Witte, 
Ger Julius Bahr, Pacific Mail Steamship Company. Au. N. M. Ho kins. 
Australia. G. Franek. AM, 6. Chas. C, Lima, Otlivien 
California... 0, Winkler. Oity of Para.. L. Dexter. Marcas... A 
Marsala .... N. Manes. City of Peking...... H. ©, Dearborn. 
Polaria G. Fr ) City of Syd Dan. Friele Chateau Yquem ......... sc Journiel. 
Pe cap +. Frank ty of eevee Am. City of Puebla John Deaken. 
Poly 000 A. Kuba. ss J. L. Lock wood, El Monte. J. W. Hawthorn 
Taormina... W. Prank, Newport... W. G, Shackford. Paso H 8 Quick 
4. Pr. P. Yerries. | Br, Muriel....... G. 8. Locke. Am Knicherboc Ker F Remble 
4 Ger. Lessing H. Barends. 
Br. Stockholm City.. K. Doyle. Red“ D ‘Line. Br Liendet’ City . F. H. Gore 
General Trans. Atlantic Sewmehip Oo. | Am. 6.8, Philadelphia Sam. Hess, Am E. Vv. Ga 
Pr. @ Lee KE. Franguel. 1} Valencia .... W. Woodrick. Maree 
Bretagne M. de’ Jouseelin. Red Star Line. JAR Cushing 
G. de Kersabiec. Nederland ..... A. J. Grifin. | Br Portia Henr Dawson 
Great Weatern 8, 8. Line Noordiland ..... H. EB. Nickels. A Rio G 4 4 
Br. 8. 8. Oh. OM. B. Crossman, || Pemmland Rud. Weyer, - 
Gor, Capt, W. Janes Rhyniand...... J.C, Jamison, 
i} Switseriand H. Buschmatin. | Straits of Gibraltar... G, Grigs. 
@uien Line, per. H. Grant. Trinidad. W. J, Fraser. 
ae. Geo, 8. Murray. || . Ueberweg. Sailing vessels. 
8. Brooks Westerniand............ COM. W. G, Randle. | Am bk. Alice ...... ov eco W. G. Kair. 
Bentley. Rotterdam Line, | Nor. bk. Artemis . E. E. Moe 
©. L. Rigby. | 0.6. Capt. J. H, Taat. Am. bg. Abbie D. W. Storer. 
Mamburg-American Line, P. Caland.... F.H.Bonjer. || Br. Adria.......... J. H. Weldon. 
Ger. 6.0. Gellert..... W. Kublewein. G. 8. Stenger. |} Am. bg. Arcot ......... J. W, Cates, 
Hammonia H, F. Schwenven. Schiedam .... A Potjer schr. C. B. Churehb.......... N A. Anderson. 
Rhaetia...... R. Kariowa, Zaandam . v. d. Lee, Br. sp. Chas, 8. Whitney .... Geo. D. Spicer. 
A. Albers Rotterdam..... G. V. Vis. | Am, bk. Chas. R, Lewis..... A. Montgomery. 
H. Schmidt, W. A. Scholten. ... G. Bakker. sehr. Comet........ W. A. Aldrich, 
Suevia ©, Ludwig. Royal Weat Mail 8. 8. Co. || Br. sp. Cypromene ...... A. Robertson, 
C. Hebich Dtch. «. «. Oranje Naesan... J.A.J, Lacrooy.) Am. bg. Daisy C Harding. 
laman Line Royal Mau Co. Ger. sp. Dakota .. | N. E. Schaeffer, 
Br «. 8, City of Cheater A. Lewis. Am. 4, City of Read, Am, echr. Edward R. Emerson A, H. Child. 
City Of Fred Watkina, State Line, A. G. Nicolich. 
City of Bichmond.. A. Redford. Br. 6. 6, State of Georgia G. Moodie. Ger. sp. Fidelio T. H. Schiitte. 
City of Montreal... R Leitch. State of Indiana... A. Ritchie. Am. echr. Florence Rogers . T. 8. McLeod. 
British Queen.......... R. Wille. State of Pennsylvar A.J. A Mann. || Ger. sp. Georg..... G. Scholtz. 
Johnston Line. State of Nebraska ............ A. G. Braes. || Nor. Hanna. 8. Falgh Muns. 
Br, Baltimore I. Trenery. State of J. A, Stewart. || Drch. bk. Helena... T T. Verbeet. 
John Inch, Thingealla Line. || Nor Hermon ..,. Olsen. 
tha & Holt's ‘Company. Dan. 6. Geiser W. Moller. || Br. bk. Todine......... | Adam Smith. 
Ap Biele F, Graham. Hekla ... G. Thomeen. | bkt. Josephine.......... Chas. Brown. 
A. Matheson. W, Skjodt. Am. bg. L. & W. Armstrong A Alexander. 
Kepler P. Hc Tanner. | Thingvalla ....... 8.T.H. Laub. || Ger, bk. Leocadia... John Stohft. 
Olbers Jas. Clark. Twin Line. | Br Mabel Taylor....... Chas. E, Durkee. 
Leyland Line. Br. s. 8. Riehmond Hill A. Hyde. bk. Madura.... .. — 0. Bernier. 
R, Leask F.Archer, R.N.R.) Rothiemay... ..| Ch, OM. O. M. Lund. 
Bulgarian .. BE. Parry. Ludgate Off. H. Dumaresy. i} sp. Capt. @. W. Murray, 
Istrian Pox, Tyne and Wear Steamship Co. | Ger. ©. Muller, 
Leo ©, J. Caines, | Br. s. City of Newotastle ..... ....... Capt. R. Townsend. Br. W. Manson. 
irginian M, Fitt United States and Brasil 8. Co.| || Am. Stacy © M. Haskell, 
Lord Line. Am, 6, MAVANCE ... James Lord. Ie. bk. Teresa Accame......... G. Boetto. 
Br. 8. &, Bengore J. Brady. Warren Line |} Br. 
Lord O° James Dunn i Br Samuel Walters. Am. Tillie W. Carty. 
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INTRODUCTION. 


This REVIEW treats generally the meteorological conditions | 


of the United States and Canada for June, 1887, and is based 


upon reports of regular and voluntary observers of both coun- 


tries. Descriptions of the storms which occurred over the north 
Atlantic Ocean during the month are also given, and their 


approximate paths shown on chart i, on which also appears the | 
In tracing the|received up to July 20, 1887, have been used, viz., the 


distribution of icebergs and field ice reported. 


centres of the paths of these storms, data from the reports of two. 


hundred and twenty-one vessels have been used. Very severe 
weather was reported off the coast of the United States from 


the 12th to the 16th, and unusually strong summer gales were | 
experienced over, and to the eastward of, the Banks of New- | 


foundland from the 15th to the 17th, inelusive. Dense fog 
prevailed in the trans-Atlantic routes during a considerable 
portion of the month. 

On chart i for this month are traced the paths of ten areas 


of low pressure, which number is one more than the average 


for June during the last fourteen years. 


The month has been decidedly warmer than the average 


June over the northern portions of the country from Dakota 
eastward to the lower lake region. In Florida, along the im- 
mediate Gulf coast, and in the northern plateau region, the 
mean temperature was from 2° to 4° colder than the average. 


In all other parts of the country the temperature differed but. 
| Company ; trustworthy newspaper extracts, and special reports. 


slightly from the June normal. 


Large deficiencies in the monthly precipitation are shown over 
the central valleys and upper lake region, while a marked excess 
occurs along the Gulf and south Atlantic coasts and in Florida. 

The most severe local storms of the month occurred from the 
19th to 22d in the middle Atlantic states. 

In the preparation of this REVIEW the following data, 


regular tri-daily weather-charts, containing data of simulta- 
neous observations taken at one hundred and thirty-three Sig- 


nal Service stations and twenty-two Canadian stations, as 


telegraphed to this office ; one hundred and seventy-four monthly 
journals and one hundred and sixty-three monthly means from 
the former and twenty-two monthly means from the latter; 
two hundred and sixty-five monthly registers from voluntary 
observers; sixty monthly registers from United States Army 
post surgeons; marine records; international simultaneous 
observations; marine reports through the co-operation of the 
‘‘New York Herald Weather Service ;” abstracts of ships’ logs 
furnished by the publishers of “The New York Maritime 
Register ;” monthly weather reports from the local weather 


services of Alabama, Dakota, Illinois, Indiana, Iowa, Kansas, 


Michigan, Minnesota, Mississippi, Missouri, Nebraska, New 
England, New Jersey, North Carolina, Ohio, Oregon, South 
Carolina, and Tennessee; and of the Central Pacitic Railway 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean pressure for June, 1887, deter- | 
mined from the tri-daily telegraphic observations of the Signal 
Service, is shown by isobarometric lines on chart ii, from which 
it will be seen that the pressure was greatest on the north, 
Pacific coast, where the mean for the month at stations in. 
Washington Territory amounted to 30.05. As in the preced-_| 
ing month, the region of low mean pressure embraces the Rocky 
Mountain districts, but the southern part extends further west- 
ward, reaching the central and southern Pacific coasts. The. 
region of least pressure is indicated by the isobar for 29.7, 
which includes parts of California, Nevada, and Arizona. 
Over the Rocky Mountain districts and California the baro- | 
metric means generally range from 29.7 to 29.9. From the one 
hundredth meridian eastward to the Atlantic coast there is a) 
gradual increase of pressure from 29.9 to 30.0, or slightly above. | 

As compared with the mean pressure for May, deficiencies | 
are shown over much the greater part of the country, the only | 
exceptions being the north Pacific coast, the upper and central 
portions of the Mississippi valley, the Ohio Valley, Tennessee, | 
and the east Gulf states, where there is a slight excess, gen- 
erally less than .03. The deficiencies are greatest over Cali- 
fornia and the central and southern Rocky Mountain districts, | 
where they range from .10 to .13. 

The departures from the normal pressure for the various sta- 
tions are given in the tables of miscellaneous meteorological | 
data; they are also graphically exhibited on chart iv by lines 
connecting stations of normal or equal abnormal values. In_ 


‘greatest over Nova Scotia. 


Washington Territory, and over the country east of the ninety- 
fifth meridian to the north of the thirty-fifth parallel, the mean 
pressure for June is above the normal; the departures are less 
than .05, except in the northern part of the upper lake region, 
in the Saint Lawrence Valley, New England, and the Canadian 
Maritime Provinces, where they range from .05 to .13, being 
In all other districts the mean 
pressure is below the normal. Along the Gulf coast the de- 
ficiencies range from .01 to .05; in the central and southern 
Rocky Mountain districts, and over the region to the north of 
Mantana, the deficiencies range from .05 to .15. 
BAROMETRIC RANGES. 

The monthly barometric ranges at the various Signal Service 
stations are also given in the table of miscellaneous data. The 
ranges were greatest over New England, the upper lake region, 
northern slope, northern and middle plateau districts; they 
were least in the southern districts. The following are some 
of the extremes : 


Greatest. Least. 

Inch. | Inch. 
Fort Custer, Mont serves 1.00 || Key West, 0,27 
Spokane Falls, 0.98 | Brownsville, Tex 0,27 
Eastport, Me 0.87 || Low Angeles, Cal 
Boisé City, Tdaho...... 0.83 | Rio Grande City, Tex 0429 
Mackinaw City, 0.82 | Corpus Christi, 
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AREAS OF HIGH PRESSURE. 


Five areas of high pressure were observed within, or near, 
the limits of the United States during the month of June, 1887. 
Generally they were less clearly defined than the areas of high 
ey of the preceding month; they were also observed in 
tigher latitudes, and moved with less energy. One of these 


areas was tracea from the Pacific to the Atlantic coasts. The | 
eneral direction of movement was easterly until near the At- | 


antic coast, where their courses changed to the southward. 
I.—The month opened with areas of high pressure on the 

north Pacific coast and in the extreme northeast, over the 

Maritime Provinces. The latter area disappeared quickly to 


the southeast, and therefore was not enumerated as one of the | 


principal high areas traced during the month. The high area 


on the north Pacific coast remained in that region during the | 


Ist and 2d; by midnight of the latter date its centre had moved 
eastward to Montana, and the cold area was apparently mov- 
ing southeastward over the eastern Rocky Mountain slope on 
the morning of the 3d. The pressure decreased within the 
limits of this area while it passed eastward to the upper Mis- 
sissippi valley and it became greatly extended, finally disap- 
pearing to the north of the Lake region during the 4th, but 
was followed immediately by the appearance of high area num- 
ber ii north of the Gulf of Saint Lawrence. At nearly all sta- 
tions on the eastern slope of the Rocky Mountains, and at many 
in the Mississippi, Missouri, and Ohio valleys, the lowest tem- 
peratures of the month occurred on the 1st and 2d, during the 
prevalence of this area of high pressure. 

II.—This area moved directly southward, causing cool east- 
erly winds along the Atlantic coast. It was east of New Eng- 


land on the 6th and off Cape Hatteras on the 7th, after which | — 


it passed to the permanent high area over the north Atlantic. 

{I1.--This area of high pressure apparently formed in the 
upper Missouri valley on the 7th, when it was bounded by an 
isobar of 30.0, inclosing portions of Dakota, Montana, and 
Minnesota. It moved slowly eastward north of the Lake re- 
gion during the 9th and 10th, attended by increasing pressure, 
and, at the same time, becoming greatly enlarged. The north- 
erly winds caused by this area of high pressure extended south- 
ward to the Gulf, and they were strong on the Atlantic coast, 
the maximam velocity ranging from thirty-two miles on the 
New England coast to forty-one on the middle Atlantic, and to 
forty-two at Hatteras. After reaching the upper Saint Law- 
rence valley it was forced to the southwestward, and on the 
morning of the 13th it was central in the upper Ohio valley. 
It then moved north and east over the Lake region and Saint 
Lawrence Valley on the 14th, attended by generally fair or 
clear weather east of the Mississippi. On the 14th the direc- 
tion again changed to the southeast, the centre passing over 
Nova Scotia, from which point it again moved southwestward, 
following the coast until reaching the south Atlantic states, 
where it disappeared by a gradual decrease of pressure durin 
the 16th. The minimum temperatures of the month occurre 
in the middle, south Atlantic, and east Gulf states between 
the 11th and 15th. 


d 


‘on 


tral Ohio valley the lowest temperatures of the month occurred 
the 24th and 25th. 

V.—tThe history of this bigh area, in part, belongs to the 
succeeding month. It remained almost stationary from the 
26th until the close of the month central near the coast of 
Oregon. 


AREAS OF LOW PRESSURE. 


Although ten areas of low pressure have been traced on chart 
i the month is notable for the absence of barometric disturb- 
‘ances. Only one feeble depression passed over the United 
States east of the Rocky Mountains. Disturbances were not 
observed on the Pacific coast to the west of the land during 
the month, while several low areas moved northward over the 
plateau regions, in some cases causing severe storms on the 
coast. A great portion of the month was marked by continued 
low pressure over the Rocky Mountain regions, where, during 
many days, the barometer ranged from .2 to .4 of an inch below 
‘the normal. These extended areas of low pressure did not 
possess sufficient energy to generate a defined motion of trans- 
lation. The tracks of centres of two areas in this portion of 
the country are only approximately given, as in many cases the 
extended barometric troughs left uncertain the correct location 
of the centre. 

The following table shows the latitude and longitude in 
which each area of low pressure was first and last observed 
and the average hourly velocity of each: 


First observed. Last observed. | Average 

| progress in 
Areas of low pressure. | “miles per 

Lat. N. | Long.W. Lat. | Long. W hour. 
oF or or 

107 00 33 00 1cO 00 | 40.0 

86 00 42 00 65 00 pr 

117 00 32 co 109 00 13.0 

00 | 48 00 50 00 26.0 

11600! 3900 107 00 23.0 

47 00 102 00 19.0 

5000 58 00 25.0 

114 00 39 00 120 00 .o 

102 00 49 00 84 00 29.0 

108 00 §3 00 IOI 00 20.0 


Mean hourly progress, 24.9 miles. 


I—This area of low pressure was apparently forced to the 
southeast by the area of high pressure which extended over 
the northern plateau region during the Ist. It was well de- 
fined at the first telegraphic report of the month but dis- 
appeared when central over northern Texas at the close of the 
lst day of the month, causing no change in the weather con- 
ditions east of the Mississippi. This absence of energy and 
rapid disappearance was probably due to the development of 
low area number ii to the east of, and near, the primary low 
area. 

Il.—On chart number i it will be observed that the centre 
of this area of low pressure was first located in the lower Ohio 
valley while the storm-track extends far to southwestward. 
|The prolongation of this storm-track is intended to indicate the 
probable origin of this area, although its centre was not placed 
to the west of Louisville. This storm was very light and although 


[V.—This area of high pressure appeared to the west of 


Wasbington Territory on the afternoon of the 15th, the previ-|the rain area attending it included the region east of the 
ous telegraphic report indicating the advance of an area of high | Mississippi the amount of precipitation was generally light and 
pressure from the Pacific. After remaining almost stationary |local. It passed northward over the lower lakes, the course 
over Oregon and Washington Territory from the 16th to the changing to easterly after reaching Georgian Bay, and then 
20th, it passed to the east of the Rocky Mountains, and ex- passed over New England during the 3d without causing any 
tended southward over the central valleys; when central over | unusual disturbance on the coast. 

western Dakota, the barometric pressure was 30.3, and no| III.—On the morning of the 3d the barometric pressure was 
marked changes had occurred while crossing the mountains. | low over Arizona and southern California, while at the same 
The flow of air southward apparently caused rapid reduction in| report an area of high pressure extended from Dakota to 
pressure as the central area approached the Mississippi Valley,| Idaho. This high area moved to the east, while the depression 
and during its transit over this region it was lost as a high area.| passed northward to Oregon, where it was central on the 
It reappeared at the 7 a. m. report of the 25th over Pennsyl-| morning of the 4th. During its passage to the northward light 
vania, It was forced northwestward from the coast and passed rains occurred on the Pacific coast as far south as Los Angeles, 
to the vicinity of Georgian Bay, where it gathered force and | Cal., and while passing eastward general rains occurred at the 
passed southeastward over the middle Atlantic states to the At-| northern and central Rocky Mountain stations. Over the eastern 
antic, disappearing on the 30th, In the Lake region and cen-! slope of the Rocky Mountains this area of low pressure ex- 
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tended to the northward, forming a which | ned over Minnesota and did not affect the 
extended from the Rio Grande River to Manitoba, while a weather conditions of the Lake region. 
secondary disturbance apparently passed far to the north.) VII.—This storm was observed at midnight of the 15th 
The more clearly defined low area remained central over Colo- moving eastward to the north of Quebec. It passed eastward 
rado and disappeared without causing any change in the with considerable energy, causing high winds in the Maritime 
meteorological conditions of the regions to the east of the moun- Provinces and brisk winds, with showers, in New England on 
tain slope. The barometric pressure remained low until the the 16th. The centre of disturbance is only approximately 
7th, but not enough energy was developed to cause a motion given for each of the tri-daily reports of the ‘16th. It passed 
of translation. ‘over the north Atlantic, attended by dangerous gales, on the 
IV.—This area of low pressure was at no time central within 17th. 
the limits of the stations of observation. It was observed on VIII.—This slight depression was central south of Arizona 
the morning of the 8th central in the lower Saint Lawrence on the19th. It apparently moved in a northwesterly direction, 
valley, and it passed with uniform velocity to the eastward, following the mountain range of southern California. The 
apparently increasing in force. telegraphic reports are not of sufficient number to enable one 
V.—As in the case of area of low pressure number iii, this to satisfactorily trace the barometric disturbances which pass 
area also developed in the southern plateau region, and, after over the plateau regions. Generally during the past three 
moving slowly to the northeast, remained central in the months, numerous areas of low pressure have apparently origi- 
Rocky Mountain region until it finally disappeared on the 10th, nated over the southern plateau regions, and, after passing 
forty-eight hours after it was first located. When the centre northward in rear of an area of high pressure, they pass to the 
reached its most northerly latitude a secondary disturbance east of the mountain range and influence the weather con- 
was formed to the north of Montana, but neither of these de- | ditions of the Atlantic. 
pressions could be traced to the east of the central valleys. | IX.—This is the only depression of the month observed as 
Number v disappeared on the 10th, when the telegraphic re-| first central in the region north of Montana. Although traced 
ports indicated that there was a slight westerly movement of to the eastward north of the Lake region this storm did not 
the surface atmosphere in that region. ‘develope sufficient energy to cause marked changes in the 
VI.—This low area developed sixteen hours after the dis- weather of the United States. It moved eastward with almost 
appearance of the area of low pressure traced as number v,| uniform velocity until it reached longitude 78° W., where it 
only one telegraphic report separating the two areas, and they | apparently retreated or remained nearly stationary, while its 
probably form a single depression. The barometer continued | area became more extended. When this area of low pressure 
low over the entire Rocky Mountain region during the greater was central north of the Lake region general rains occurred 


part of the month, and the tracks of the centres of these slight 
disturbances have been located and traced with a view of indi- 
cating in a graphic manner the prevailing areas of low press- 
ure in the Rocky Mountain districts for the month. Number 
vi remained almost stationary from the 11th until the 16th, 

and during a greater part of this period it was a well-defined 
disturbance which threatened the populated districts, but it 


southward to the Ohio Valley, and fresh to brisk westerly 


winds were reported from the lake stations. 

X.—This area of low pressure probably originated over Ne- 
vada, but is first noted as central in Montana on the morning of 
\the 26th. It moved to the northeast from Montana and passed 
beyond the stations of observation during the 27th, it being 
last observed far to the north of Minnesota. 


NORTH ATLANTIC STORMS DURING JUNE, 1887. 
[ Pressure in inches and millimetres; wind-force by Beaufort scale. ] 


The paths of the depressions that have appeared over the | 
north Atlantic Ocean during the month are determined, approxi- 


(15th, in N. 42° 53’, W. 57° 31’. 


ported in the trans-Atlantic routes was 29.30 (744.2), on the 
During the second and third 


mately, from international simultaneous observations furnished decades of the month the barometer was almost continuously 
by captains of ocean steamships and sailing vessels; abstracts high over the eastern portion of the ocean south of the fifty- 
of ships’ logs and other data collected by the Signal Service | fifth parallel; to the southward of the fortieth parallel high 
agencies at the ports of New York, Boston, and Philadelphia; | pressure prevailed, except off the coast of the United States 
reports received through the co- operation ‘of the ‘* New York from the 10th to the 16th, and in the vicinity of the Azores 
Herald Weather Service ;” and from other miscellaneous data from the 22d to the 25th, inclusive. 

received at this office up to July 21, 1887. | In June, 1886, fourteen depressions were traced, of which 

Thirteen depressions are traced, of which one traversed the one was traced across the ocean; five were continuations of 
ocean from coast to coast; two appeared to the northward of areas of low pressure traced on the North American continent ; 
the West Indies; two passed eastward over Newfoundland; four originated over the ocean east of the thirty-sixth meridian, 
one apparently originated southwest of the British Isles and | and four developed between the coast of North America and 
moved northward, and eight developed over mid-ocean. The the forty-second meridian. Two very violent and destructive 
general direction of movement of these depressions was east- cyclones moved from the Carribean Sea into the Gulf of 
northeast to the eastward of the thirtieth meridian, while to Mexico; the remaining depressions traced were, as a rule, of 
the westward of that longitude their course of direction was slight depth, and their passage was unaccompanied by atmos- 
diversified. pheric disturbances of unusual violence. 

With the exception of rather strong summer gales to the, As compared with the corresponding month of previous years, 
westward of the twenty-fifth meridian during the second decade the depressions which appeared during June, 1887, were pos- 
of the month, the general character of the weather over the sessed of the average summer strength, and while no tropical 
north Atlantic Ocean was settled and seasonable. From the | storms appeared over the Caribbean Sea their absence during 
12th to the 16th strong north to east winds were reported in this month is not unusual. 

- the Gulf Stream south of the fortieth parallel; from the 14th; The following are brief descriptions of the depressions 
to the 17th, inclusive, the severest weather of the month pre-| traced: 
vailed to the eastward and southward of Newfoundland; on| 4,—The presence of this storm off the southwest extremity of 


the 24th moderate to strong gales were encountered over mid-| Ireland was shown by reports of the lst; by the 2d the centre 
ocean, and on the 29th fresh gales were experienced to the of disturbance had moved north, after which it disappeared 


southward of the Banks. 


The lowest barometer reading re-' beyond the region of observation. This depression had baro- 
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metric pressure ranging to about 29.60 (751.8), and occasional 
gales of bat moderate strength. 

2.—This depression appeared over mid-ocean on the Ist, 
with central pressure about 29.60 (751.8), and moderate to 
fresh gales, and moved slowly north of east to the southwest- 
ward of the British Isles by the 3d, after which it was drawn 
northward by depression number 3. 

3.—This storm was central on the 1st in about N. 58°, W. 
36°, whence it moved slowly northeast to the thirtieth merid- 
ian, after which it passed beyond the region of observation. 

4.—This depression appeared over mid-ocean on the 3d, 
with pressure ranging to about 29.40 (746.7), and, circling 
northwest, united with depression number 5 on the 4th. 

§.—This depression is first charted in N. 53°, W. 41°, under 
date of the 4th, whence it had apparently advanced from the 
westward; moving east-northeast this storm disappeared to 
the northward of the British Isles after the 7th. While the 
course of this storm was too far to the northward to be severely 
felt in the trans-Atlantic routes, it possessed considerable 
energy and had barometric pressure ranging to about 29.40 
(746.7) on the 4th. 

6.—This depression appeared northeast of the Banks of New- 
foundland on the 8th, with central pressure about 29.50 (749.3), 
and, moving northward, passed beyond the region of observa- 
tion after the 9th. 

7,—This depression advanced over the southeastern portion 
of Newfoundland during the 9th, and, moving rapidly east- 
northeast, disappeared to the northward of the British Isles 
during the 12th, with a moderate display of energy throughout. 


the s. s. “ Manhattan,” reports strong ne. to nne. winds from 
the 12th to the 16th, during passage from Havana to Winter 
Quarter Light-ship; also had very heavy confused seas and 
had to haul in out of the Gulf Stream to get smoother water, as 
| the sea was very high and the vessel shipped much water. 
He further reports this as being the roughest passage he has 
experienced in seventeen months. 

10.—This depression passed east-northeast over Newfound- 
land during the 17th, and disappeared over mid-ocean in 
about N. 51° after the 19th. This storm displayed considera- 
ble energy prior to the 19th, and was accompanied by fresh to 
strong gales and heavy rain. 

The following special reports refer to this depression : 

Capt. A. J. A. Mann, of thes.s. ** State of Pennsylvania,” re- 
ports: *‘ 17th, at about 2 h. 50 m., experienced the beginning of 
an unusually strong summer gale from the southward, barome- 
ter being then 29.92 (760.0) and falling, and position, N. 50° 
12’, W. 42° 00’; wind freshened to whole gale by 8 h. 50 m. 
and by 11 h. it blew very strong, with fierce squalls, rain, an 
heavy sea; 14h., gale began to abate, but still very squally, 
with heavy, constant rain, and black weather; 17 h. 30 m., 
barometer at lowest, 29.44 (747.8), wind and sea abating, po- 
sition, N. 49° 25’, W. 44° 15’; after this the gale continued to 
moderate and the barometer commenced to rise.” 

Capt. W. Rea, of the s. s. “ Bassano,’’ reports a fresh gale 
on the 16th and 17th; wind veered from sse. to wsw.; lowest 
barometer, 29.73 (755.1), at 8 p. m. of the 17th, in N. 39° 44/ 
W. 53° 49’. Capt. James Scott, of the s.s.“* Buenos Ayrean, 


| reports a strong gale on the 17th and 18th; wind veered from 


8,—This depression moved slowly southward off the middle |s. to w.; lowest barometer, 29.60 (751.8), at 2 p. m. of the 18th, 


Atlantic coast of the United States during the 10th and 11th, 
accompanied by moderate to fresh gales, and thence passed 
northeast along the Gulf Stream to mid-ocean by the 15th, 
where it disappeared. The storm had greatest strength during 
the 15th when pressure 29.30 (744.2) was reported. 

The following special reports have been made relative to this 
depression : 

Capt. J. H. Bennett, of the s. s. “ Edith Godden,” reports: 
12th, in N, 38° 10’, W. 74° 15’; 1 p. m., barometer 29.98 
(761.5), wind nne., force 6, moderate northerly sea and heavy 
easterly swell, weather fine; 5. p.m., barometer 29.90 (759.4), 
wind nne., foree 6, heavy nne. sea., very heavy e. by n. swell ; 
10 p. m., barometer 29.86 (758.4), wind n. by e., force 7, heavy 
n. by e. sea, very heavy ene. swell, weather threatening. 
13th, 3 a. m., barometer 29.72 (754.9), wind n., force 9, very 
heavy n. sea and ne. by e. swell, steering south, hauled ship’s 
head to the wsw.; 9 a. m.,in N. 35°04’, W. 75° 10’, barometer 
29.78 (756.4), wind n. by w., foree 7, less sea and losing the 
heavy ne. swell, sky covered with seud travelling very fast 
from n. by w.; noon, less wind and sea, sky clearing.”’ 

Capt. H. Campbell, of the s. s. ‘‘ Saint Ronans,” reports a 
strong gale, commencing from the s. at 6 p. m. of the 14th (in 
N. 47° 22/, W. 37° 01’, at noon) and ending from the nnw. at 
noon of the 15th, in N. 46° 08’, W. 41° 23’. The wind veered 
to sw. and w. in a.m. of the 15th, and was accompanied 
throughout by very heavy ssw. seas. Oapt. Hugh Young, of 
the s. s. “ Devonia,” reports afresh gale on the 14th and 15th; 
wind backed from sw. to s.; lowest barometer, 29.30 (744.2), at 
4 a.m. of the 15th, in N. 42° 53’, W. 57° 31’. Capt. James 
Soott, of the s. s. “ Buenos Ayrean,” reports a fresh gale on 
the 15th; wind veered from ssw. to nw. at 6.30 p. m.; lowest 
barometer, 20.50 (749.3), at 6 p. m., in N. 53° 26’, W. 30° 06/. 
Capt. W. Stamper, of the s. s. ‘“* Worcester,” reports a strong 
gale on the 15th; wind veered from s.ton.; lowest barometer, 
29.38 (746.2), at 6 p. m., in N. 49° 00’, W. 32° 00/. 

9.—This depression first appeared on the 14th in the sub- 
tropical region north of the West Indies, and, circling slowly 
east of north, disappeared after the 16th. The depression was 
of slight depth, but, in conjunction with depression number 8, 
occasioned very unsettled weather off the middle and south 
Atlantic coasts of the United States from the 12th to the 16th, 
as is shown by the following report: Capt. Frank Stevens, of 


in N. 49° 30’, W. 42° 35’. Mr. H. H. Herbert, observer on the 
s. 8. ‘* Worcester,’’ Capt. W. Stamper, commanding, reports: 
“17th, in N. 47° 20’, W. 39° 00, at noon, hard sw. gale, with 
torrents of rain and heavy sw. sea till 8 a. m. of the 18th, in 
N. 45° 30’, W. 41° 00, when the barometer read 29.57 (751.1). 
Wind eontinued sw., following the gale, with thick fog. 

11.—This depression moved southeast over mid-ocean during 
the 21st and 22d, without evidence of marked energy, and dis- 
appeared to the northward of the Azores. 

12,—This depression appeared over the ocean to the north- 
ward of the Azores on the 24th, after which it apparently dis- 
persed. Although short-lived, this storm possessed consider- 
able strength and had barometric pressure ranging to about 
29.50 (749.3). 

The following reports have been rendered relative to this de- 
pression: Capt. C. A. Murray, of the s. s. ‘‘Albano,’’ reports a 
moderate gale on the 23d and 24th; wind veered from n. to 
se.; lowest barometer, 29.73 (755.1), at noon of the 24th, in N. 
48° 9’, W. 32° 30’. The sea broke over the ship during this 
storm, causing considerable damage. Oapt. R. Potter, of thes. s. 
‘* Santiago,” reports a strong gale on the 24th and 25th; wind 
veered from nne. to e.; lowest barometer, 29.54 (750.3), at 6 p. 
m. of the 24th, in N. 46° 30’, W. 36° 30’. The gale was at- 
tended by high seas and blew strongest from nne. from 4 p. m. 
to midnight of the 24th. 

13.—This depression passed northeast from the Banks of 
Newfoundland during the 28th, and disappeared north of the 
fifty-fifth parallel after the 29th, with moderate to fresh gales, 
rain, and pressure ranging to about 29.70 (754.4). 


OCEAN ICE. 


On chart i are also exhibited the limits within which ice- 
bergs and field ice were reported during June, 1887. These 
limits are determined from reports furnished by shipmasters, 
and from data collected by the Signal Service agencies. 

The easternmost ice was passed on the 20th, in N. 43° 22/, 
W. 39° 19’, by the s.s. “‘ Nessmore,”’ and the southernmost ice 
reported was observed on the 15th, in N. 40° 40’, W. 48° 34/, 


from the s. s. “City of Montreal.” 

Ice was most frequently encountered during the month from 
the coast ef Newfoundland, between Saint John’s and Cape 
| Race, south-southeast to the forty-first parallel; from the New- 
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foundland coast, south of the forty-ninth parallel, eastward to. 
the forty-fourth meridian, ice was encountered in large quan- 
tities throughout the month. 

As compared with ice reported during May, 1887, there has 
been a total disappearance of field ice and icebergs to the 
westward of the fifty-fifth meridian; the chart for May show- 
ing considerable ice in the vicinity of Cape Breton and south 
of Newfoundland. The extreme limits of ice are about seven 
degrees further east and about one degree further north than 
in May, and there has been a decided increase in the quantity 
of ice reported to the eastward of Newfoundland, which fact 
is due to vessels following a more northerly route. 

As compared with June, 1886, the eastern and southern 
limits are about the same, while the quantities of ice reported 
off the southern coast of Newfoundland and northward to 
Labrador in 1886 do not appear on the chart for June, 1887. 

As compared with the corresponding month of previous 
years the southward movement of ice massed to the northward 
of Newfoundland and off the coast of Labrador has been 
greatly delayed, and advices fail to show that vessels passed 
through the Straits of Belle Isle, although this route has usually 
been available early in June. 

The following table shows the southern and eastern limits of 
the region within which ice was reported for June during the 
last five years: 


Southern limit. Eastern limit. 


Month. Lat. N. Lon.W. Month Lat. N./| Lon.W. 
or 
51 45 || June, 1883 42 43 
47 49 || June, 1 45 23 
48 12 || June, 1885 .. 41 12 
oo | June, 1886.. 40 00 
45 34 || June, 1887 39 19 
Icebergs and field ice were reported as follows: 
| 
Position. 
Date. Vessels. Lat. N. Lon. W. Remarks. 
or 
1 | 8. 8. Indian Prince ......... 42 24 51 06 Two large bergs. 
8. 8. Hermann............ | 43 12 49 02 One berg. 
2 | 8. 8. Alaska 42 57 49 30 One berg. 
8. 8. La Normandie.........5 42 53 49 47 Do. 
8. 8. Nova Scotian ..........| Between St. John’s! Several large bergs, 
and Cape Race. 
S. Dakota 42 57 49 30 One berg. 
47 20 48 20 Three bergs. 
Bk. Jupiter....... 43 45 30 One berg. 
1§ 434 45 Do. 
3 | 8. 8. Eider ......... oe 
&. 46 30 51 05 Do. 
8. 8. Brooklyn City... 45 47 0% ~~ medium berg. 
i§ 42 9 O7 ne berg. 
B. | 42 39 48 58 Five bergs; one very large. 
42 45 47 54 One large and four small. 
3, 4,5 | Bk. Adolph ....... |} 4320 49 42 One large berg. 
43 24 $0 02 Do. 
4 | 8. 8. State of Indiana......| 43 95 49 10 Do. 
42 50 24 Do. 
8.8. Amalfi ; 421 48 59 | One medium berg. 
8. 8S. Norseman ............ wee] 42 3 49 00 «=| One berg. 
| 44 00 4600 | berg and small ice. 
|§ 42 00 50 21 | One large berg. 
8. 8. Aller. 4209 4905 | Do broken ice. 
6 | 8.8. Hekla. 40 00 | One berg and extensive fields of 
8. 8. “| 4346 4648 | One berg. 
8. 8S. Lessing .......0. 43 39 46 51 Do. 
8. 8. Gratitude........ ....... 46 00 * 54to52 Several bergs. 
Juplter ....cccce 43 50 45 30 One medium berg. 
42 24 49 4! One berg. 
| 8. 8. 45 20 4840 | Do. 
| 8, 8. 42 00 49 00 | Two large bergs. 
8/ 8.8. 46 00 51 00 One very large berg. 
9/ 8.8.4 44 49 47 44 ‘| One large berg. 
10 / 8.8.8 42 4805 | One small berg. 
8. 8. 46 23 48 35 | Three large bergs. 
Bk, Sod 48 35 51 40 | Numerous bergs. 
to Cape Race. 
| ( 46 27 48 24 One large berg and pieces, 
11 | 8.8. State of Nebraska..... 46 18 48 36 One very large berg. 
| 45 26 5100 | One medium berg. 
12 | Bk, 4620 5230 | One large berg. 
S. 8. Adriatic 4254 46 Do. 
9 miles east of | Two large bergs. 
Cape Race. ile 
miles east o hree large bergs. 
8. 8. Grecian ......... + Race. 8 
|| 4712 §125 | Two large bergs and ice. 
1. 4745 4950 One large berg. 


Icebergs and field ice—Continued. 


Position. 


Date. Vessel, Let.N. Lon. W Remarks. 
13 | 8. 8. W. A. Scholten ........ 41 12 48 29 One berg. 
| 8. 8. Kate Faweett........... 45 36 50% One small berg. 
§ tae Cape Race 30 miles Two large bergs. 
| n. by w. w. 
30 miles sw, Cape Three bergs. 
Race. 
41 04 49 59 One berg. 
| 8. 8. Anchoria .....00000...0.. 45 55 44 27 0, 
14 | 8. 8. Bengore Head .......... 54° e., 80 miles n. Two large and several smaller 
from Cape Race, bergs. 
to Cape Race. 
4257 493! One berg. 
8S 8S. Monte Rosa ............ 46 00 52 50 Two very large bergs. 
| ea 48 08 50 30 One large berg. 
8. 8. City of Montreal...... 40 40 43 One large berg. 
Off Cape Race. Three bergs. 
Cape Race bear- Two large bergs. 
8.8. Bengore Head ....... ing n. 54° 80 
miles. 
ees 4616 48 25 One large berg. 
8. 8. City of Chester .. ..... 40 56 47 57 One small berg. 
44 20 48 30 One large berg. 
8.8. Saint Renans.... 44 10 48 13 Do. 
: 46 28 47 57 One berg. 
46 04 48 35 Do. 
8. 8. La Bourgogne . 32 49 10 Do. 
8. 8. Samatian...... Off Cape Race, Eight bergs and loose ice. 
8. S. Austrian ...... 47338 One large berg. 
Bk, Francis Herbert ........ 42 57 49 2 One medium berg. 
8.8. Jan Breydel ............ 43 30 44 20 One large berg. 
< 4042 §2 26 Do. 
17 | 8.8. Austrian ; 4723081 13 Do. 
18 | S. Palestine 4240 §008 | Three large pieces of ice. 
46 48 49 One medium berg. 
19 | 8. 8. Buenos Ayrean........ 48 00 49 20 Several bergs and small pieces. 
to Cape Race. 
8. 8. De Ruyter......cccccoes 702 45 04 One large berg, 
47 0 44 53 One medium berg. 
20 | 8.8. De Ruyter, wecnee 4913 48 38 One large berg, 
8, 8S. State of Alabama... 47 05 44 48 Do. 
46 10 47 50 Do, 
8. 8. Jerney City 47 10 45 40 Do. 
30 miles south of Two enormous bergs. 
the Banks. 
8. 8. Nessmore ...... ........, 43 22 39 19 One piece of ice. 
21 | 8.8. State of Alabama... 45 57 48 29 One large berg. 
22 41 00 47 00 
8. 8. City of Chester ........ ; 41 30 48 00 Small bergs. 
7 34 50 00 Cape Race, five bergs, 
2 47 12 51 15 One medium berg. 
3 | 8.8. La Gascogne........ 47 10 51 20 One large berg. 
46 48 52 40 One medium berg. 
as | B.S. Roman ....00...ccccccseees 44 25 48 28 Three small bergs and pieces. 
3 GO § miles off Cape Five bergs. 
| Race. 
| 4330 5005 One medium berg. 
c 45 49 48 55 One berg low in water. 
29 8. 8. Egy pt moeesmeessessorme§ 45 58 48 18 One small berg. 
8. 8. Mineola | 4324 4659 One large berg. 
Bk, Jupiter.......cocccscccoccce| 44 44 48 36 Do, 
: 46 II 48 42 One medium berg. 
30 | 8. 8. Circassia 4548 4935 
|( 47 10 45 15 One large berg. 
8. S. Scandinavian...........!< 45 52 48 36 One berg. 
14 4550 49 08 Do. 
FOG. 


The following reports show that fog was encountered in the 
vicinity of the Banks of Newfoundland on fourteen dates; to 
the westward of the sixtieth meridian on seventeen dates, 
and to the eastward of the Banks on fifteen dates. In each 
of the instances in which fog was observed in the vicinity of 
the Banks, save on the 25th, 26th, and 27th, the reporting ves- 
sel was located in the southern or eastern quadrant of an area 
of low barometric pressure, and on the excepted dates the 
winds were variable and marked ranges in temperature were 
shown in that region. To the westward of the sixtieth me- 
ridian fog developed within high barometer areas which suc- 
ceeded the passage of areas of low pressure, and during the 
middle portion of the month originated to the northward of 
low barometer areas which occupied the ocean south of the 
fortieth parallel. As regards fog reported in the trans-Atlan- 
tic routes east of the Banks of Newfoundland, its presence was 
generally noted in the southeast quadrant of a storm-area or 
along the northern or northwestern margin of an area of high 
barometric pressure. In all cases the prevalence of fog was 
shown to be due to abnormal atmospheric conditions attending 


i} 
| 
i 
Jt 
Jt i? 
J 
| 
Jt | 
i 
= 
| 
| 
| 
) 


¥ 
160 MONTHLY WEATHER REVIEW. , JUNE, 1887. 
the approach or passage to the eastward of cyclonic areas, | Limits of fog areas—Continued. 
whereby masses of air exhibiting large ranges in temperature | ——. . 
were drawn into the localities where the fog banks were en- | | Entered. Cleared 
countered. | Date. | 
The following are the limits of fog-areas on the north Atlan- | | Lat. x Lon.W.| Time, | Lat.N.|Lon.w,| Time 
tie Ocean during June, 1887, as reported by shipmasters : 
Entered. Cleared. | TO 44 GB | | 47 4221 
j 19 | 8. 8. De GB | 4734 8 3 
Lat. N. Lon.W. Time. Lat. N. Lon.W.) Time. 19 Richmond .....) 40 | 72 OO 40 69 
19-20 8. | 40 10 JO OF 41 52 
- —- 19-21 | 8. 8. Pavonia........... | 4700) 3645/60. 4213) SI Op. m., at 
intervals. 
| 20! 8. 8, City of Richmond 40 36 | 6002 |...... 4026] 59 
si 48 OD 51 46 15 20 | 8. 8. Main | 38 26 38 4 
;'6.6 British 47 22 40 47 42 | | 30 6 40 31 71 29 
| 8. 8. Le Bormandic....... 42 48 49 | 10 | 20-21 | 40 43 | OF 71 OF 
| | 20 | 8. Devomte 49 49| 69 19 |.. | 40.24 | 73 02 
| 8 8 wel we | 20) 8.8. Aurania.. | 16] 12 go | §t 04 | 16 40 
Pennlane . 5. rv 
| 8.8. Raith $8 41 | $4.5 Samay [Block at | 8. 8. Servi 33% 42 | 5322 
5 8.8. State of Indiana. Off Shin ecock to Sandy Hook. 8. 40 23 | 71 20 |. 73 13 
8 & 8. La Normandie........... 42 45 | SF 42 43 | 63 05 73 23 
a of Rich 10 a ” 22 «8. 8. Taormina 40 66 34 |. 68 04 
tchmone as 4s cee 4! | 4 Aurania.. 49 46 28 47 At inter- 
8.8 66 70 a 22-23 | 8. 8. De Ruyter.. 42 25 63 20 |- (vals 
64 03 | 68 20 23 «8. 8. Worcester... 41 24 | 63 00 66 co 
23 8. 8, Amicitia... 41 69 55 |. 69 24 | 
| yh 23-24 | 8.8. 4217| 61 $8 P. \at intervals 
49 $0 2045 $040] 1643 | At inter. | 23-24 | 8.8. State of Alabama...) 43 15 | 61 20 | 67 40 | 7 p. m. 
12 | 8. Saint Ronane...... 927 33 42 20] 25 00 (vals. Brig 36 66 | 
3/16. |... an 24 | 8. 8. Gallia « 30 | 93 BE 40 30 | 72 06 
oe 37 | 5S 2 8, 4044) 5126 | 41 57| 4855| 11.30p.m 
| 26 | 8.8, Scandinavian ............ | $240 18 29 | 4.goa.m..) 5235 | 19 44 
16 | & Sermati "| Plerre isian'd: 26 | 8. 8, 49 SO | 27 10 wees. 0 49 45 | 27 35 
7/88. Trave kn 26-27 | 8. 8. | 4625) 45 18). 44.45 | $0 20 
Elbe 42 4555 | B. | 49 | 34 OD -| 43 3512 
| Seine 4403 | $087 43 26 | 47 10 41 $6 | 52 00 
27 | 8.8. 49 S3.| 27 18 49 32 | 26 38 
8. Devonia... 43 27 | 49 46 | 87 | 8. 8. $220) 32 08 
7-18 | & 8. Palestine... 43 35 | 48 00 £7 | 8. SE) SS 
68. 8, Bibe.......... 
8.8. ANDANO 42 30 | 47 00 4147 | 49 00 | Noon. 
18 | 8. Worcester 4430 42 00 27-28 | 8. 8. Scandinavian............ St 27 50 10 35 35 
18-20 | 8.8. Saint Romans...) 40 96.) | 29 | 8. 8. SO $0] 1S 02 | 35 30 
18-20 | 8. ER | 43 32 | 3° | 8. 8. Schiedam 
| Buffalo ° 1s 4 At inter- 30 | 40 | 7 P- 9.15 a. m, 
uffa 44 40 15 40 55 | $5 45 30 «8.8. 53 29| 49 00 | 357) 48 
18-24 «8, 8. Denmark 43 29 3D 42 40 41 | 69 48 do. 
TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 
The distribution of mean temperature over the United States 
Above normal. | Below normal, 
and Canada for June, 1887, is exhibited on chart ii by the | 
dotted isothermal lines. In the table of miscellaneous data | por, Bully, DAK 47 
are given the monthly mean temperatures, with the departures | Fort Wee | 38 
from the normal, for the various stations of the Signal Service, Huron, | Rio 
and the figures opposite the names of the geographical dis-| Arie 
tricts in the column for mean temperature, precipitation, And | Deadwood, Dak............ccsssnssseessnesses 3.4 || Fort Maginnis, Mont .......0......ccscsseene 2.7 


departures from the normal, show respectively the averages 

for the several districts. The normal for any district may be RANGES OF TEMPERATURE. 

found by adding the departure to the current mean for the; The monthly, and the greatest and least daily, ranges of 

district when the departure is below the normal, and subtract- | temperature, are given in the table of miscellaneous meteoro- 

ing when above. On chart iv the departures from the normal | logical data. 

are illustrated by lines connecting stations of normal or equal; The monthly ranges were greatest in the Rocky Mountain 

abnormal values. | regions and upper Missouri valley, where numerous stations 
Along the Atlantic and Gulf coasts, in the north Pacific coast | report from 60° to 68°, Winnemucca, Nev., and Pheenix, Ariz., 

region and northern plateau, the mean temperature for June, reporting the maximum range, 68°. The Gulf coast stations 

1857, is below the normal; the deficiencies in these districts show the least monthly ranges (generally below 30°), that at 

are very slight (generally less than 2°) except in Florida, along Key West, Fla., being the least, 18°, while Galveston, Tex., 

the immediate west Galf coast, and over the northern plateau, reports a monthly range of but 19°. 

where they range from 2° to 4°. Over the southern Rocky The greatest daily ranges of temperature exceeded 40° over 

Mountain region and the northern districts from Montana, the greater portion of the Rocky Mountain region, and at a 

Wyoming. and Colorado eastward to New England, the mean | majority of the stations occurred from the 16th to 20th. On the 


temperatures are above the normal from 2° to 4°. Pacific coast, over the central valleys, Lake region, and in the 
The following are some of the most marked departures from | Atlantic coast districts the greatest daily ranges were gen- 
the normal temperature at Signal Service stations : erally from 20° to 36°, and occurred during the latter half of 
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the month. At the Gulf stations the greatest daily ranges | is the highest June mean, with one exception, viz., 79°, in 1873, that has oc- 


varied from 14° to 27°. 
The least daily ranges over the entire country varied from | 


4° at stations on the Atlantic, Pacific, and Gulf coasts to 28°. 
] 


in Arizona. In the Lake region, Atlantic coast, and Gu 
States, and along the immediate coast of the Pacific, the least 
daily ranges were geterally less than 5°; over the central val- 
leys they varied from 5° to 10°, and west of the one hundredth 
meridian, except on the Pacific coast, they exceeded 10°. 
DEVIATIONS FROM NORMAL TEMPERATURES. 

In the table below are given, for certain stations, as re- 
ported by voluntary observers, the normal temperatures of 
June for a series of years, the mean temperature for June, 1887, 
and the departures from the normal : 

| gs | 
Station. County. | 28 Sic | 
Arkansas ° ° 
Lead Hill.......... Boone 76.9 | 5 76.3 | — 0.6 
California 
Sacramento 70.4 | 21 68.8 | — 1.6 
Connecticut | } 
Middletown ®.......00....0s0eee000 Middlesex ........0.....000+./ 66.0 | 29 | 65.6 | — 0.4 
New Haven NOW HAVOM 67.0 101 65.5 | — 1.5 
Thompson * ........... Windham 65.0 | 30 64.0 | — 0.4 
67.4 | 12 65.5 | — 1.9 
TUinois. | 
Mattoon....... Coles... 71.0 | 7 73.0 2.0 
Peoria 73-5 | 32 77-7 4.2 
Riley McHenry 66.2 | 26 69.0 2.8 
BYCAMOTL..........-.ccccccscersereeeee] De Kalb 67.1 | 7 69.5 2.4 
ndiana 
Blue Lick 71.7 | 10 73-7 | + 2.0 
70.5 | 5 73-9 + 3.4 
Lafayette | Tippecanoe .. 70.1 | 8. 72.3 | + 2.2 
73-9 | 33 75-1 1.2 
Vevay .... Switzerland 74.1 21 73-4 — 0.7 
Worthington 70.4 5 74.4 | + 4.0 
Iowa. 
Monticello Jones 68.4 34 72.0 | + 3.6 
Independence .. Montgomery 2.8 6 
Belfast * Waldo 61.2 | 8 60.2 — 1, 
Gardiner * Kennebec ......... 63.3 51 — 1.3 
Orono® 62.4 19 62.8 + 0.4 
Allegh 
mherst AMPBHILe 66. 6 
Cambridge Middlesex 66.6 | + 
Fitchburg *..... ... Worcester... 65.6 31 65.3 | — 0.3 
New Bedford *.... Bristol 60.0 75 62.7 + 2.7 
Somerset ........c00+ .| Bristol .... 69.1 17 68.1 | — 1.0 
Springfield *........ | Hampden 68.5 20 68.1 | — 0.4 
68.6 16 64.0 | — 4.6 
amstown*..,...... | Berkshire 66.0 65.2 —o. 

Concord * 65.5 I 63.8  — 1.7 
Hanover * Grafton 65.3 8 64.6 | — 0.7 
Do New Jersey. Mert! | 

Os | 

Ohio. 
Wauseon ... 68.3 17 | 69.2 | + 0.9 
Pennsylvania. | 
| | 64.6 | 66.1 | + 1.5 

South Carolina, 

| 96.3 7 76.2|—o.1 
Texas. | | 

“ermont. | | | 

Virginia. | 

Bird's Nest Northampton 74.4 18 | 70.4 | — 4.0 

Dale Enterprise. . Rockingham 70.7 7 | 75-9 | + 5.2 

Variety Mills... 70.9 10 | 8) — 

‘Wytheville ........ ....... 68.2 | 24 | as | 0.0 

West Virginia. 

Randolph 66.1 10 65.8 — 0.3 
* From the “ Bulletin of the New England Meteorological Society.” 

The following notes on temperature are furnished by volun- 
tary observers : 


IUinois.—Peoria, Peoria Co.: the mean temperature for June, 1887, 77°.7, 


curred during the last thirty-two years. 

Indiana.—Logansport, Cass Co.: during the last thirty-three years the 
highest maximum temperature for June, 106°, occurred in 1872; the lowest 
minimum temperature, 43°, in 1885. 

Vevay, Switzerland Co.: the highest June maximum temperature during the 
last twenty-one years, 99°, occurred in 1866 and 1867, respectively; the lowest 
June minimum temperature for the same period, 46°, in 1878. 

Iowa.—Monticello, Jones Co.: during thirty-four years past the highest 
June maximum temperature, 102°, occurred in 1856 and 1870, and the lowest 
June minimum temperature, 36°, in 1855 and 1886, respectively. 

Kansas.—Wellington, Sumner Co.: the maximum temperature for June, 
1887, 99°, is the highest, with one exception, viz., in 1882 (when a similar 
maximum was recorded), that is shown by the record of nine years’ observa- 
tions; the lowest June minimum temperature in that time, 37°, occurred in 
1879. 

Maryland.—Cumberland, Alleghany Co.: during the past sixteen years the 
extreme June temperatures were 93°, in 1874, and 45°, in 1887. 

Ohio.—Wauseon, Fulton Co.: in the past seventeen years the highest maxi- 
mum temperature for June is 99°, in 1874, and the lowest minimum tempera- 
ture, 34°, in 1883. 

South Carolina.—Stateburg, Sumter Co.: the maximum temperature of 
this month, 99°, is the highest June maximum temperature, with one excep- 
tion, viz., June, 1881 (which had a similar maximum), that has occurred dur- 
ing the last seventeen years; the lowest minimum temperature for June in that 
time, 52°, occurred also during the present month. 

Texas.—New Ulm, Austin Co.: during the past fifteen years the highest June 
maximum temperature, 102°, occurred in 1881; the lowest June minimum 
temperature, 55°, in 1877. 

In the following table are given the highest and lowest monthly mean tem- 
songees from July, 1872, to June, 1887, with the monthly normals at New 

m: 


| Normal tem- 


Highest Lowest 
Month. | mean tem- Year. mean tem- Year. | perature for 
perature. perature. | fifteen years, 
| 

° Fe) 
FURY 85.0 1879 80.6 1880 82.7 
August 84.4 1873 79.4 | 1879, 1882 82.5 
September 81.0 1872 75.6 1876 77.6 
73.9 1881 65.8 1873 69.9 
a 65.6 1879 49.6 1880 | 59.1 
December........- 60.9 1875 46.1 1876 *53.9 
63.7 | 1880 43.2 1881 *50.3 
February ..... 61.9 1882 23 | 1881 *56.0 
March 68.4 | 1879 3:3 1885 ie 
71.5 1878 63.6 | 1874 3 
May 77-4 1879 72.0 | 1885 
June 85.0 1881 79.0 1884 | 5 


| 


* Normal for fourteen years only; no monthly means given for December, 1884, and Jan- 
uary and February, 1885. 


Virginia.—Wytheville, Wythe Co.: the minimum temperature forthe pres- 
ent month, 41°, is the lowest June minimum temperature shown by the record 
of twenty-four years’ observations. 

FROSTS. 

Frosts occurred in the various states and territories during 
the month as follows: 

California.—Fort Bidwell, 6th, 26th. 

Dakota.—Fort Totten, 4th, 23d. 

Idaho.—Fort Sherman, 26th. 

Illinois. —Sycamore, 23d to 25th; Riley, 24th. 

Towa.—Des Moines, 1st, 2d; Independence and Monticello, 
24th. 

Kentucky.— Midway, 23d. 

Maine.—Eastport, 5th. 

Massachusetts.—Westborough, 11th. 

Minnesota.—Saint Vincent, 4th, llth, 23d, 24th; during 
the night of the 3d-4th the temperature fell to 34° and a 
killing frost oceurred; while the wheat crop was but slightly 
injured considerable damage was done to garden products. 

Nebraska.—Genoa, 23d. 

Nevada.—Carson City, 3d, 5th to 7th, 10th, 13th. 

New Hampshire.—Mount Washington, 11th. 

New Jersey.—Salem, 11th. 

North Carolina.—Lenoir, 12th, 13th. 

Oregon.—Fort Klamath, 1st, 4th, 5th, 8th, 14th, 17th, 26th, 
27th; Linkville, 3d to 6th, 26th. 

Vermont.—Strafford, 11th. 

Virginia.—Dale Enterprise, 12th; Wytheville, 12th, 13th. 

Washington Territory.—Olympia, lst, 2d. The Signal Ser- 
vice observer at Walla Walla states that it was reported that 
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frost oecurred eight miles southeast of that station on the Table of comparative mazimum and minimum temperatures—Continued. 
by morning of the 27th, causing injury to garden vegetables. | 
West Virginia.—Mr. 8. F. H. Hewit, voluntary observer at 
Middlebrook, Randolph Co., reports as follows : | State or Territory. Station. OF 
Between this place and Valley Head, from two to three miles distant and 
about «ix hundred feet lower, there was on June 12th and 13th heavy white | eae ; 
frost. Corn was, in places, bitten close to the ground and beans were frozen | bd 
far 4 ssissippi ..... 97. 64.3 | 101.0 1881 I 
stiff. I have not yet learned whether any mate rial damage was done or not. | “| 9.0 1881 
On the sea-coast such a frost would have killed the corn and beans. Here it! Montana .. Fort Assinaboine... 3 36.6 | 101.0 1883 | 31.0 I 
seems that these late frosts simply check, for a time, the growth of corn, when | . 83-4 | 33-3 95-0 31.0 
| Nebras ort te. 0 49.0 | 101.0 I I 
it then takes new start and finally produces a crop. Omaba | 98.0 1881 
Wisconsin.—Fond du Lae, 24th. | Nevada ............. Winnemuces ......... | 97.7 29.6)| 95.0 1881 | 29.0 1 
F Brid 8d. 5th | New Hampshire ...... Mount Washington) 67.2 33.0) 71.0 1878 | 15.0 1878,1 
yoming.— ort Brie ger, od, | 93.0 |"74,"80,,81 45.0 1 
- | DO New York City...... 95.0 1875 | 47.0 | 1878, 1 
Ice is reported to have formed during the month at Fort! North Caroling.) Charlotte | 101-9 3:3 97.0 1881] st.s| , 
Bidwell, Cal., 5th, and at Carson City, Nev., 6th, 13th. | | ‘38.5 | 
Table of comparative maximum and minimum temperatures for June. Oregon Portiand 1878 
— YO ROSCDUTE | 97.1 6 | 5 1878 | 37.5 
For 1887. Since establishment of station, | Pennsylvania PittsbUTg 93-9 | 98.0 1874 | 39.0 
DO 53.2 | 97.0 47.2 | I 
State or Territory Station, | Rhode Island ........... Island 49.2 | 82.6 1884 | 
Charleston ............ 99. 47.4 | 100.0 1877 | 2 | 7. 
Max. Min.| Max.| Year. Min. | 51.4 | 96.0 sho 47.0 
— == EE emphis.. 55.5 | 100.0 1531 1 
4 Brownsville 91.2 a3 | 102.0 1878 | 33.0 1877 
| Fort Elliott 94.2 | 57.3 | 100.0 |1880, 1881 | 44.0 | 1880, 1 
62.6 | 100.0 | 1882 61.0 | .. Salt Lake City 1883 | 37.0 | 1875 
DO Montgomery ........ 102.0 61.6 | 105.5 1881 58.0 «| Lynchburg -| | 49.3 97.0 1874 | 49.0 | 1880 
9740 35-6 | 102.0 1878 | 32.0 | | Norfolly 9Se 56.5 | 102.0 1874 | 53.0 | 1876, 1884 
Do Fort Apache 102.0 39.3 | 101.0 | 1883 | 33.3 | 1885 | Washington Ter........ Spokane Falls........ 95.4 1 39.0 1882 
Arkanens ......... Fort Smith............ 4.8 57.1 | 101.0 | 1882 | | 1882 DO ORY | 93-2 36.2! 95.0 36.0 | 1880 
De Beek, %.0 59.0) 98.0 1882 55-0 1882 | Wisconsin 93-3 44.2 | 1874 | 40.0} I 
~ California ........ San Francisco.... go.0 43.5) 95.2) 1883 | 48.0 | 1871, 1874 eee Milwaukee............ | 92.4 46.7 94.0 |1872, 1874 8 | I 
DO San Diego... 75.0 54-0 | 94.0 1877 | §0.0 | WYOMING. Cheyenne 90.4 34.0) 97.0 1878 
Colorade . ee 95.9 43.7 99.0 187 37.0 1883 | 
Do Pike's Peak .......... 55.5 20.6) 63.0 1881 2.0) 1882 
Connecticnt... New Haven 90.2 44.2 92.0 i880 1884 
New London........ 84.5 47.4 89.0 1880 | 43.0 | 1876, 1884 TEMPERATURE OF WATER. 
Dakota Fort Buford ...... 98-4 39-4 | The following table shows the maximum, minimum, and 
District of Columbia Washington City... 94.7 §0.1 | 102.5 1874 | 46.5 | 1873 mean water temperature, as observed at the harbors of the 
tase Several stations; the monthly range of water temperature; 
97.0| s7-1| 94.8 | 54-0 1879 the average depth at which the observations were made, an 
Idaho .. Boies City eel | the thean temperature of the air: 
Cairo .. 95:7 54-3 | 1872 | 59.0 1877 | 
| | 1875 Temperature of water for June, 1887. 
Tadiane ... Indianap« 49.4 96.0 | 1874 41.1 1885 | 
ladian Territory... Fort Sill..... 97-0 60.2 | 105.0 | 1881 | 47.0 1879 | Temperature at bottom. | Mean Average 
lowa GSO 45-3 98.0 40.0 | 18 | tempera-| depth 
Do pe Moines............. 93-8 4§.0 | 101.4 = 43.9 Station | 
55.0 102.0 1 40.0 I on y air at feet an 
Leavenworth ....... 95.8 51.0) 99.0 1875 | 45.0 | 1882, 1877 | Max. | Min. Range. mean. station. | tenths. 
Remtucky §2.6 100.0 1874 | 49.0 1875 | 
Loulsiana New Orleans ......... 91.2 66.2) 97.0 1881 | 65.0 1879 | ‘ e | 
Shreveport ............ 100.7 | 66.2 | 104.0 1875 | 55.0 1877 | 
Restport | 41.6} 82.0 1884 | 30.0 1875 | Cedar Keys, Fla 77.9 | 33 81.5 | 78.7 | 8.3 
‘ 43-3 | 94.0 1878 | 42.0 1875 Eastport, Me... 42.0 | 0 | 54.3 | 16.2 
Maryland .... Baltimore 93.7 97.5 1874 | 49.0 1873 | Galveston, Tex . 3 | $0.0 | 79-9 | 15.0 
59.0 47.5 1874 | 42.0 I Key West, Fla. 87-9 | 79-9 83.4 79-3 | 
Michigan Marquette 40.5 1879 | 31.0 1881 | New London, Conn 65.0 | 3-3 10.7 64.3 | 12.1 
nes Grand Maves........ 4.0) 1874} 39.3 1885 | New York City.... 71.6 | 63.1 8.5 7 68.2 | 15.7 
Minnesota .... aint Vincent......... 92.9 34.2 | 93.0 | 1883 | 20.0 1883 | Portlatid, 61.0) 49.8/ 11.2 | 53-3 61.5 | 17.5 
8.6 48.3) 94.0 1874 | 36.0 1885 | J 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States and New England and the middle Atlantic states slightly more «+ 
Canada for June, 1887, as determined from the reports of than the average amount of rain fell during the month. 


about eight hundred stations, is exhibited on chart iii. Inthe In the Lake region and central valleys the rainfall was be- 
table of miscellaneous meteorological data are given, for each low the average, the deficiencies being very marked in the 
Signal Service station, the total precipitation, with the de- upper lake region and the Ohio and upper Mississippi valleys, 
partares from the normal. The figures opposite the names of where there was less than one-half of the average amount of 
the geographical districts in columns for mean temperature, rain. 
, 7 precipitation, and departures from the normal, show respect- The following are some of the most marked departures from 
r ively the averages for the several districts. The normal for any the normal precipitation at Signal Service stations: 
district may be found by adding the departure to the current | 
mean when the precipitaion is below the normal, and subtract- | Above normal. Below normal. 
ing when above. — 
* The rainfall of June was very heavy along the Gulf coast, Inches. Inches, 
in the lower Rio Grande valley, Florida Peninsula, and in | Pes — ts 
southeastern Georgia; it was also very heavy in the extreme | Fort Assinaboine, Mont 7-35 | Dubuque, Towa sone cov senerne 3-99 
tion of the British Northwest Territory. In the east Gulf New Orleans, a §.10 | La Crosse, Wis .........csssrssreereeeeers 3456 
states the excess amounted to two inches, and in the Rio Grande | jacksonville, 3699 Springfield, 
z) Valley it was nearly nine inches; in the latter district the rain- | ————___ 
‘f fall was about four times as great as the average for June. In| In the table below is given the total precipitation for the 


* 
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several geographical districts for the first half of the year—Jan- Deviations from average precipitation—Continued. 
uary to June, 1887; also the average for several years, with 
the excess or deficiency of the current year as shown by com- at ere F 
parison with the average of several years: Station. County. oss | 23 =n. g 
Precipitation for the six months, January to June. ssa | 
| Average | Total for ee 
| Depart Massachusetts—Continued. Inches. | Inches Inches. 
| Lake Occhituate ®.......... 3-38 | 96 2.58 | — 0.80 
Ludlow * ........... Hampden 3-76 | 12 | 5.38 | + 1.62 
| Inches. | Inches, Inches. fystic Lake Middlesex 2. 12 2. 0.19 
New England..... 23.88 | 24.18 +0.30 How Bristol... 3.17 74 3-15 |= 
South Atlantic 26.33 | =4-85 | Middlesen” 2:97 | 0.30 
East Gulf states -| 32.96 23.85 —9.11 | | Berkshire... 3.44 19 4-33 | + 0.89 
West Gulf states... 24.79 17 .34 —7.45 
Rio Grande Valley... 9.93 +8.41 | Carson o. 0.46 0.c2 

Lower lake region 17-43 17.22 —0.21 3- 3 74 | 
Upper lake region 16,12 12.41 2.59 7.06 | 4.47 
Upper Mississippi 18.91 12.84 —6.07 | South 3-30 17 | t 2.14 
Middle 11.64 | 10.49 Palermo....... | OB WOO 3.07 33 2.27 — 0,80 
Southern slope...... pes — 8.98 | 7.15 —1.83 |) w 
Middle | 7.69 | 5.87 —1.82/ | 

Northern 10.62 | Dy 3.21 | 15 3-91 | + 0.70 
North Pacific coast region 25.50 | 35.02 4 : 
15-27 11.64 —3_63 | Statel of 3-40 | 7 2.10 1.30 
South Pacific Coast +06 7.47 | 3-49 | 15 2.24 | — 1.25 

From the above table it will be seen that over nearly the en- | | | 
tire country the rainfall for the first half of the year is defi- 

cient, and that the deficiency is most marked in the south | 
Atlantic and Gulf states, Tennessee, upper lake region, upper | Variety Mills... 3-74 3.37 | — 9.47 
Mississippi and lower Missouri valleys, and on the middle Pacifie | Wea | 
coast. In New England, the lower lake region, middle Atlantic | 10.43 10 8.14 | — 2.29 


states, and Ohio Valley nearly the normal amount of rain has 
fallen, while in the lower Rio Grande valley and on the north 
Pacific coast a large excess is shown. 

DEVIATIONS FROM AVERAGE PRECIPITATION. 

The following table shows, for certain stations, as reported 
by voluntary observers, the average precipitation for the month 
of June for a series of years, the precipitation for June, 1887, 
and the departures from the average: 


|S | Be 
| | 3a 
| ese | se | 38 
| 
sce | =” | 
< = 
Arkansas Inches Inches Inches 
5.21 6.07 + 0.86 
California. 
SACTAMENEO 0.20 | 21 trace. — 0,20 
Connecticut, 
Canton ® ...ccccceresseeeeersecoeseeees | Hartford.... 4.82 | 26 6.29 1.47 
Hartford* Hartford .., 3.10 | 16 | 5.55 2.45 
Middletown Middlesex. 3-74 | 29 | 6.13 2.39 
Wallingford *.. eos | New Haven ........ccccccses| 3.84 30 8.12 4.28 
Illino | | 
Mattoon 5.09 7 | 1.03 — 4.06 
Peoria Peoria 3-93 32 | 1.53 — 2.40 
Riley McHenry 4.09 | 26 | 1.23 — 2.86 
Sandw . . De Kalb. 4.16 | 35 | 1.77 — 2.39 
-| De Kalb., 5.74 7 | 1.12) — 4,62 
Blue Lick Clark ..... 4.12 | 5) 2.15 — 
Connersville ... Fayette 4.80 | ; 4.25 — 0.55 
Lafayette .......... Tippecanoe 5.20 | 1.97 — 3.23 
Logansport........ Cass ..... 3-90 | 33 | 2.95 — 0.9 
Sunman ......... .+| Ripley ......... 4.40 | 4 3.5 — 0.85 
VOURY Switzerland........ 5.07 21 | I. — 3.09 
| 4.20 5 | 0.53 — 3.67 
owa, 
5-03 | 14 | 2.46 — 2.57 
| 4.28 | 34 1.49 | — 2.79 
ansas. 
MONtgomMery 5-75 15 | 4.25 1.50 
Wellington 4.45 9 | 2.43 — 2.02 
‘aine. | 
Gardiner wee! Kennebec ....... 3-27 | 49 | 3-42 0.1 
Penobscot......... 3-28 | 19 3.36 t 
Maryland, | | 
Cumberland | 3-43 | 16 | 3.87 +0. 
New Midway Frederick ...... 4-44 | 6 | 3-84 — 0.60 
Massachusetts. 
Amberst * 3-72 | 52 5.46 + 1.74 
Cambridge 3.07 | 46 | 1.90 | — 1.17 
Chestnut Hill *.. 2.86 | 12 | 2.088 — 0.7 
Framingham * | 2.87 | 13 | 2.42 —0.4 


2 


* From the “ Bulletin of the New England Meteorological Society.’ 


The following notes on precipitation are furnished by the 
voluntary observers : 


IUinois.—Sandwich, De Kalb Co.: the total precipitation forthe six months 
ending June 30th is 5.32 below the normal for the last thirty-five years. 

Indiana.—Logansport, Cass Co.: during the last thirty-three years the 
greatest precipitation for June, 8.99, occurred in 1882, the least, 0.55, in 
1863. 

Vevay, Switzerland Co.: the total precipitation for the present month, 1.98, 
is, with one exception, viz., 1.36, in 1873, the least June precipitation that has 
occurred during the last twenty-one years; the greatest June precipitation in 
that time, 8.41, was recorded in 1875, 

Iowa.—Monticello, Jones Co.: during the last thirty-four years the greatest 
precipitation for June, 9.02, occurred in 1865; the least, 0.74, in 1857. 

‘ansas.—Wellington, Sumner Co.: the total precipitation for the six 
months ending June 30th, is about one-half less than the average for the same 
months of the last nine years. 

Maryland.—Cumberland, Alleghany Co.: the greatest precipitation during 
the last sixteen years, 5.84, occurred in 1880; the least, 0.86, in 1885. 

Fallston, Harford Co.: in the last sixteen years the greatest precipitation for 


‘ _ June, 10.21, occurred in 1883; the least, 1.05, in 1873. 


| New Midway, Frederick Co.: the precipitation of June, 1884, 7.75, is greater 
| than that of any June during the last six years; that of 1886, 2.50, is the least, 
| New York.—Palermo, Oswego Co.: during the past thirty-three years the 
| largest June precipitation occurred in 1865, 8.80; the least in 1864 and 1870, 
| 0.70. 

Ohio.—Wauseon, Fulton Co.: in the past fifteen years the greatest June 
| precipitation, 8.43, occurred in 1881; the least, 1.43, in 1872; the total pre- 
| cipitation for the first six months of 1887, 19.61 (one third of this amount fell 
| during February), is 0.84 above the average of fifteen years; the largest preci- 
pitation for the same months in that time, 29.92, occurred in 1876; the least, 
9.57, in 1872. 

Pennsylvania.—Dyberry, Wayne Co.: the largest precipitation for June in 
the past fifteen years, 5.38, occurred in 1883; the least, 1.18, in 1873. 

South Carolina.—Stateburg, Sumter Co.: during the last seven years the 
greatest June precipitation, 5.35, occurred in 1886; the least, 1.38, in 1881. 

Vermont.—Straftord, Orange Co.: during the past thirteen years the greatest 
precipitation, 6.30, occurred in 1876; the least, 1.50, in 1885. 

Virginia.—Dale Enterprise, Rockingham Co.: the greatest June precipi- 
| tation during the last seven years, 11.00, occurred in 1884; the least, 1.13, in 
1883. 

Variety Mills, Nelson Co.: during the past eight years the greatest June 
precipitation occurred in 1886, 6.21; the least in 1880, 1.46. 

Wythville, Wythe Co.: the total precipitation for the six months ending 
| June 30th, 19.91, is 1.87 less than the average for a period of twenty-four 
| years. 

F Texas.—The following table shows the greatest monthly precipitation from 
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July, 1872, to Jane, 1887, with the monthly averages, at New Ulm, Austin 
Co. 
Precipitation. 
Month Average 
Greatest. Year Least Year. for fifteen 
years. 
Inches Inches. Inches. 
14.32 1873 0.00 1884 4.33 
Avugwet ......... 5.38 187 0.09 1885 3.12 
15.08 1874 ©.90 1872 5.84 
Octobe 12.44 188i 0.79 1874 4.13 
Nove 14.93 1873 0.7% 1879 5.41 
10.56 1882 1.09 1887 4.13 
February 10.94 1882 1.06 1885 4-53 
core 1883 1.27 1887 5.07 
April 0 1873 0.17 1887 3.84 
12.25 1882 0.05 1886 5.70 
11.33 1873 1885 3.49 


* Average for fourteen years only ; ao data given for December, 1884, and January, 1885. 
SNOW. 

Fort Maginnis, Mont.: on 2d light rain fell from 1.10 to 1.20) 
p. m.; at the latter hour the rain changed to snow, which con- 
tinued until 5.15 p. m., melting as it fell. 

Fort Assinaboine, Mont.: a heavy snowfall in the Bear Paw 
Mountains and Sweet Grass Hills was visible from this station | 
on the 4th. 

Lakeview, Oregon: light rain and snow began at 1 a. m.| 
and continued until 11.45 a. m. on the Sth, the snow melting 
as it fell. 

Linkville, Oregon.: two inches of snow on the ground at 
Tule (or Modoc) Lake, twenty miles southeast of Linkville, was 
reported on the 6th. 

Carson City, Nev.: snow fell on the mountains west of this) 
place on the 12th, 1 3th, and 14th. lw 

Mr. Hiram Arents, voluntary observer at Oroville, Butte 
Co., Cal., reports under date the 12th, as follows: 

At 6 p. m. a heavy hail and rain storm, with thunder and lightning, passed 
north ot Oroville, the course of the storm being from southwest to northeast. | 
On the summit of the Sierra Nevada Mountains, on the Oroville and Susan- 
ville road, twelve inches of snow fell. 


The following appeared in the “ Daily News” (published at | > 


Lynchburg, Va.) of June 12th: 

Those who were asleep yesterday morning at four o'clock were surprised to | 
learn later in the day that snow fell about that hour, and early risers saw a/| 
thin white covering on the Blue Ridge Mountains, which soon disappeared after | 
the sun came out. Old citizens were, however, equal to the emergency, and | 
remembered that snow fell here in 1857, on the 11th of June. The change in | 
temperature was quite sudden, and a cool breeze prevailed during the day. 

Snow was also reported to have fallen at— 

Pike’s Peak, Col., on the Ist, 2d, 9th, 18th, and 24th; the 
snowfall for these dates aggregating 1.9 inches. 

Camp Sheridan, Wyo., 2d, to a depth of 1.5 inches. 

Fort Bidwell, Cal., 4th. 

At Summit, Cal., snow fell to a depth of 3 inches during the 
month; date not given. 


HAIL. 

Under the heading “ Local storms” will be found descrip- 
tions of the more severe hail storms which have occurred dur- 
ing the month. In addition to these, hail was reported to have 
fallen in the various states and territories as follows: 

Alabama.—Greensborough, 

Arizona.—Fort Bowie, 2d; Fort Apache, 27th; Prescott, 
28th. 

Arkansas.—Hot Springs, 2d. 

California.—Nicolaus and Oroville, 12th. 

olorado.—Las Animas, 4th; Pike’s Peak; 20th, 26th to 30th. 

Dakota.—Fort Meade, 2d, 29th; Deadwood, 2d, 30th; Fort 
Buford, 5th; Fort Yates, 16th; Henry and Huron, 18th; Fort 
Sully, i9th. 

Tllinois.—Springfield, 1st. 

Indian Territory.—Fort Gibson, 2d. 

lIowa.—Clinton, Ist; Independence and Bancroft, 18th; Des 


Moines, 19th. 


Table of excessive and greatest monthly precipitation Sor June, 1887. 


Largest Largest 
Specially heavy. monthly. Specially heavy. monthly. 
Date. (Amt. Amount. | Date. | Amt. Amount. 

Alabama. Missouri—Con. | 4 
Mobile .. 20, 21 | 3.20 | Pleasant Hill......'......... 6.55 
Mount Vernon... 6.17 Montana. | 
Evergreen............ 27 29 3.15 Fort Assinaboine 15, 16 | 4.28 9.33 

Connecticut, Nebraska. | 
w 8.12 | Marquette... 10,11 | 3.75 | 7.22 
| Canton. 6.29 | Weeping Water. | | 7-12 
Middletown ool 6.13 | De Soto .. ........... 67 | 
Voluntown ........ BB, 24 | Valentine 27, 38 | 3.12 | 
23) 24 | 3-53 || New Hampshire. 
New London ........ 23, 24 | 2.23 Mt. Washington. 21 to 24 | 5.84 9.78 
New Haven ......... 9B, 24 | | | 22 to 24 | 4.05 | 6.78 

Dakota. Woodstock,...... «| 21 t023 | 4.52 6.73 
Fort Totten......... TS, 16 | 2.55 | -eecessceseeses | Antrim ........ | 20to 24 | 4.21 | 6.32 
Dist. of Columbia. | Ashland ..... ...... | 21 to 23 | 3.76 | 6.09 
Receiv'g Reservoir; 23 2.53 Berlin Milla........ 23 

Florida. Lake Village ..... 22, 23 
Pensacola ............ 28, 29 11.14 14.11 | Wier’s Bridge.....) 21 t0 23 3.87 
It | 2.59 10.88 | Belmont ............ 23, 24 | 3.62 | 
LAMODA 12, 13 | 2.03 | 10.29 Wolfsborough ..... 23, 24 | 

27, 2B | 4.05 New J | 
Jacksonville ........ 26,27 3.24 9.68 | Lambertville .....'.. 10.29 
| Cedar Keys 27; | 2.55 
Key West’............ 15, 16 | 3.70 | 8.22 || Imlaystown........|......ccccceore|eoceeseee] +19 
Fort Meade ........ 11, 12 | §.00 | 8.06 
Sanford 10,12 | 2.01 6.12 || 7-78 
Duke 26, 27 | 2.20 | 7.67 

Georgia, Roseland... 22,23 4.05 | 7.60 
Savannah 26 to 28 | 7.68 7-47 
26 28 | 5,86 Dover 22,23 3.74 7.06 
AUZUBEA 000008 22 24 | 2.65 | Harrisville .. 6.79 
Union Point.. | West Point..... 22, 23 | 4.00 | 6.39 
EastMan 26 t0 2B | 3.06 | New 6,28 

Illinois. Moorestown........ 23, 24 | 2.66 6.19 

ringfield .. S | | Rancocas ........... 6.06 

lian Territory. Beverly .. 22, 23 2.30 

Fort Sill tr, 12 | 2.08 |. SOUTH Orange ... 
Iowa, | New York. | 

Bancroft ............. CO 24 | White Plains... 22, 23 | 2.63 | 7-99 

Kansas, New York ‘ity. | 22, 23 | 3.6 7.70 

W. Leavenworth.. | 3. Boyd's 7.70 

7 2. Fort Columbus “ga to 24 | 4.24. 7.62 

smeaien 9, 10 | 2. Brooklyn 22 to 24 | 4.64 7-49 

Hilton. 7 tom | 7. Setauket . I, 2 | 2.07 | 
Topeka . 24,25 2. Menands.. | 
Bunker Hill. 5. North Caroli 
Buffalo Park 30 | 2. Seuthport .... 
| Sheridan .. 8/2. Wilmington 
Belleville .. It, 12 | 3. Raleigh ...... 

Carneiro 10, It | 2, Lenoir . 
jorrance 10 | 3. Weldon 
Ellis ...... 8 | 2.00 Goldsborough ..... 
DO 73 | 2.00 Charlotte ........... 
Dodge Ci 16, 17 | 3.20 Ohio. 
Louisiana. West Milton ...... 
New Orleans ........ .00 11.33 Pennsylvania. 
Lafayette 27 to 29 | Germantown ...... 
Coushatta ..... ...... 4) 2. | West Chester...... 
Opelousas . ........+ 21, 22 | 2. Easton...... 
Natchitoches........ 4/3. Wilkesbarre........ 
Alexandria........... 4 2.60 |.. Quakertown .... . 
aine. Erie .. 
Eastport .............. 22 | 3.18 | 6.01 | South ‘Carolina, 
aryland. Spartanburg ...... SD | 
Cumberland......... 6,7 | 2.40 9 | > 
Massachusetts. || Hardeeville ........ | B.BB 
Springfield ...........)... 6.44 DO seve 
Fall River ........... 1,2 BBD Tennessee 
Taunton .............. I, 2 | 2.08 Manchester ........ 21 | 2.60 
Deerfield .............. BB 24 | | Teras. 
AMhETEE 00000] 22 TO 2h | 3.58 Brownsville........ 20, 21 | 8.45 13.80 

Hudson B | BEE Galveston 12,13 | 4.44 8.28 
8 2.53 | Ringgold, Fort...) 20 to a3 | 4.36 8.7 
Marquette ........... | 2.19 Rio Grande City.. 20, 21 | 4.52 8.05 

|, Houston ............ 35 3-07 7.81 
Nate hes. 27, 28 | 5.01 6.79 || 
Loch Leven.. cove 4 | 2.00 | 
Brookhaven......... ] | 2.00 | Vermont. | 
2B, 29 | 2.30 | | Strafford ............ 23 | 2.00 

Mi || University of Va 7.04 
Hustonia. Dale Enterprise .. 20, 21 | 2.37 |..... 
Miami .. | || West Virginia. 

z: -83 || Helvetia ........... 9 3-12 8.14 
Springfield ...........) 65 | Parkersburg ...... 8.36 


Kansas.—Allison and Wolingiaa, 8th; Emporia, 12th ; Con- 
cordia, 16th; Wakefield, 20th; Elk Falls and Independence, 
24th ; Wilson, 29th. 

Louisiana—Shreveport, 2d. 

Maryland.—Baltimore, 18th. 

Michigan.—Kalamazoo and Lansing, 17th; Port Huron, 22d. 
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Minnesota.—Moorhead, 19th. 
Montana.—Poplar River, 9th, 10th, 14th; Fort Custer, 15th. 
Nebraska.—Fort Robinson, 1st; Hay Springs, Ist, 19th; 
Tecumseh, 9th; Valentine, 26th. 

New Hampshire.—Mount Washington, 10th, 24th, 26th. 

New Jersey.—Salem, 21st. 

New Mexico.—Santa Fé, 21st. 

North Carolina.—Reidsville, 18th. 

Ohio.—Columbus, 5th; Wauseon, 20th. 

Oregon.—Fort Klamath, 5th; Linkville, 9th. 

Pennsylvania.—State College, 2d. 

Tennessee.—Knoxville, 1st; Ashwood, Ist, 3d; Nashville, 
10th. 

Virginia.—University of Virginia, 1st; Dale Enterprise, 
20th. 

Wyoming.—Cheyenne, Ist, 4th; Fort McKinney, 4th. 

SLEET. 


The observer at Pike’s Peak, Colo., reports sleet to have 
fallen during the month on the following dates: 10th, 14th, 
20th, 21st, 23d, 24th, 25th, 27th to 29th. 


DROUGHT. 


The severe drought which prevailed in previous months con- 
tinued in some sections of the country, and, in some localities 
not previously affected by drought, the lack of rainfall during 
this month caused crops to suffer serious injury. 

The following reports relate to the drought of June: 

Arkansas.—Little Rock, 19th: the corn crop in this part of 
the state is suffering from the effects of drought. 

Florida.— Pensacola, 3d: up to this date the season has been 
very dry; ponds in this vicinity that were never known to fail 
~are now almost dry, and large numbers of fish have died. The 
drought in this section was ended by the heavy rains of the 
12th and subsequent dates. 

Georgia.—Milledgeville, Baldwin Co.: at the close of the 
month the weather was very dry ; all erops, except cotton, have 
suffered serious injury. 

Ilinois.—Cambridge, Henry Co., 30th: owing to the pro- 
tracted drought which prevailed in this state during the month 
drinking water in many towns has become polluted, and the 
dry beds of creeks have been covered with dead fish. Fires 
burned to a considerable extent in the woods, by which farmers 
have lost much cattle. 

Sandwich, De Kalb Co.: during June the most protracted 
drought that has ever been known here prevailed in this and 
the adjacent counties. 

Charleston, Coles Co., 30th: the month has been the driest 
ever known in this locality. 

Rock Island, Rock Island Co., 30th: the farmers in this re- 
gion report that owing to the severe drought it is feared that 
great injury will result to crops. _ 

The “Monthly Weather Review” of the Illinois Weather 
Service for June, 1887, states: 

A drought prevailed from the 9th until the end of the month, broken only 
by light local showers in the northern and central divisions of the state from 
the 18th to 20th, and in the southern division on the 24th and 25th. 

Indiana.—Vevay, Switzerland Co., 30th: the continuous 
drought is becoming more severe every day; creeks and small 
streams are dry, and cisterns low. 

Laconia, Harrison Co., 30th: the latter part of the month has 
been very dry, and vegetation suffered in consequence. 

Iowa.—Mason City, Cerro Gordo Co., 7th: at this date the 
drought in this vicinity continues. The month of May, and 
thus far June, has been the driest known in northern Iowa since 
1876. Streams are drying up, and herders find it difficult to 
obtain water for cattle. 

The ‘* Chicago Inter-Ocean ” of June 19th contained the fol- 
lowing: 

Mason Crry, Iowa, June 18.—Rain fell in this section to-day to the depth 
of one and one-quarter inches. Corn has never been known to grow so rapidly 
as it has in the past week. Small grain is beginning to head out. The straw 
is short, but the crop will be mame 


tter than was at first anticipated. Oats 


will be a three-quarter crop; clover and timothy are almost an entire failure; 
millet and Hungarian will te planted for late feeding for cattle. 

Cepar Raps, Iowa, June 18.—Reports from one hundred stations in 
northern Lowa, southern Dakota, and Minnesota show a general two hours’ 
rain, worth thousands of dollars to crops. Small grain is safe from drought 
now, and corn promises a big crop. Hay is so light that farmers in many 
places are selling cattle on account of no feed. 

Dubuque, 27th: the weather is clear and dry; crops are 
being ruined by the protracted drought; pastures have dried 
up, and stock is suffering. 

Keokuk, 29th: the rain of this date broke the drought and 
was of great benefit to crops in this vicinity. 

Fort Madison, Lee Co.: the weather during the month was 
very dry, and vegetation suffered much injury; on the 30th a 
much-needed rain fell, which greatly revived the crops. 

Cedar Rapids, Linn Co.: the month of June has been very 
dry in this locality; although frequent passing showers have 
occurred there has not been a good soaking rain for several 
months; Cedar River at this point at the end of the month was 
the lowest known in eighteen years. Corn is looking well, but 
other crops are suffering from the dry weather. 

Kansas.—Ninneseah, Kingman Co.: all crops, except corn, 
have suffered from drought during the month; a light rain fell 
on the 30th. 

Kentucky.—Louisville: the drought which prevailed in this 
section during June has been the most protracted that has been 
known for many years. The total rainfall for the month, 1.79 
inches, is the smallest recorded in June during the last fifteen 
years. But little rain fell after the 10th. 

Michigan.—Thornville, Lapeer Co., 30th: the corps in this 
county were injured by drought during June; it is feared that 


the early-planted potatoes will prove a failure unless rain falls 


at an early date. 

Grand Haven, 30th: the month has been unusually dry, and 
the complaint of farmers and gardeners throughout this section 
is general; small fruits, potatoes, and other crops have suffered 
great damage; the total precipitation for the month, 0.55 inch, 
is the least June rainfall that has been recorded since the es- 
tablishment of the signal office in 1871; of the total rainfall 
(0.55 inch) for the month, 0.46 inch fell on the 1st. 

Mississippi.—Oxtord : the rainfall of the 27th broke a pro- 
tracted drought in this vicinity ; the crops were greatly benefit- 
ed; previous to the above date no rain had fallen since the 11th. 

Ohio.—West Milton, Miami Co.: drought prevailed in this 
section during the month; at the close of the month the pas- 
tures and crops were greatly in need of rain. 

Yellow Springs, Greene, Co.: but very little rain fell in this 
locality after the 6th; corn has not been injured, but garden 
vegetables and fruits have suffered considerably. 

South Carolina.—Providence, Sumter Co.: a dry, hot spell 
prevailed in this vicinity previous to the 20th; although it 
was of short duration considerable injury was done to gardens. 
A good rain fell on the 20th. 

Kirkwood (near Camden), Kershaw Co., 30th: although 
abundant rains have fallen during the month within ten or 
fifteen miles of this place, the crops in this immediate vicinity 
have suffered serious injury from drought. 

Tennessee.—Ashwood, Maury Co., 30th: unusually dry 
weather prevailed during the month; the total rainfall was 
only 1.26 inches. 

Austin, Hawkins Co., 30th: a protracted drought prevails 
in this locality; crops (particularly corn, tobacco, and millet) 
are suffering from the effects of drought. 

Wisconsin.—La Crosse, 6th: in portions of the surrounding 
country where the soil is sandy, complaints are general con- 
cerning the disastrous effects of drought; grasses of all kinds 
are suffering serious injury. 

Lancaster, Grant Co.: the drought which prevailed in this 
vicinity since May was broken by the rains of the 18th and 
20th. The drought caused serious injury to the various crops, 
especially hay. 

Delavan, Walworth Co., 30th: the drought caused serious 
injury to pastures and crops of various kinds in this county. 
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Elkhorn, Walworth Co., 30th: the continued drought has 
caused great damage to crops in this county; in some parts of 
the county bat little rains bas fallen during the last seven 
weeks. 

Burlington, Racine Co., 30th: the drought has practically 
destroyed all crops in this vicinity. The leaves have fallen 
from the willow trees in the lowlands, and tassels are coming 
out on the corn, although it is but two feet high. 

La Crosse, 30th: the month of Jane, like May, is character- 
ized by its high mean temperature (which is only exceeded by 
that of June, 1873) and the unusually small amount of rainfall, 
0.98 inch, making it the driest June ever known. The severe 
drought prevailed from the beginning to the end of the month ; 
it was not checked by the light showers of the 12th, 13th, 14th, 
18th, and 20th. The condition of crops is diversified; while 
hay and winter wheat are being harvested fifteen days earlier 
than usval, with a very poor yield, the condition of corn is very 
srood. 


Chicago, Ill., 30th: the drought which prevails in the north- 
ern and central tiers of counties in this state is not more severe 
than it is in Wisconsin. In this latter state fruit and crops 
are nearly destroyed, and in some towns the authorities have 
taken steps to insure the economical use of water. Reports 
from northwestern Iowa state that the drought in that region 
has been broken by recent showers. 

The “ New York Herald” of July 2d contained the follow- 


ing: 


The outcry that comes from the Northwest on account of the drought in the 
‘wheat belt is not groundless. The growing grain has suffered seriously 
from the June deficiency of rain, which must tell upon the yield of the harvest 
in a considerable area of the country. 

Happily, however, the cry of distress from the Northwest was answered 
venieion by local rains in the upper Mississippi valley and near the western 
akes. The showers were not heavy enough in the drought-stricken districts 
to satisfy the parched and dusty fields, but they were helpful, and the meteoro- 

logical conditions now give some promise of further rainfall in the regions of 
| severest drought within the next two days. 


WINDS. 


The most frequent directions of the wind during June, 1887, 
are shown on chart ii by arrows flying with the wind; on the 
Atlantic coast north of Virginia they were southerly, and from 
Virginia southward they were mostly from the north; in the 
Gulf States and central valleys, southerly ; in the Lake region, 
Rocky Mountain districts, and on the Pacific coast they were 
variable. 

HIGH WINDS (in miles per hour). 

Wind-velocities of fifty or more miles per hour, (on moun- 
tain stations at or exceeding seventy miles) other than the maxi- 
mum velocities for the month, which are given in the table of 
miscellaneous data: 

Fort Totten, Dak., 50, s., 26th. 

Pike’s Peak, Colo., 72, sw., 5th; 72, w., 26th. 

Mount Washington, N. H., 72, w., 16th; 70, nw., 17th. 

LOCAL STORMS. 


Pamplin City, Appomattox Co., Va.: a destructive hail and 
wind storm passed over this section on the afternoon of the 1st; 
it appears to have been most severe at a point five miles west 
of this place, where the crops were seriously injured. 

Charlotte, N. C.: quite a severe storm, accompanied by hail, 
occurred at this place between 5 and 6 p. m. on the Ist. The 
wind attained a maximum velocity of forty miles per hour at 
5.28 p. m. 

Knoxville, Tenn.: heavy rain, with hail at intervals, fell from 
11.15 a. m. to 12.20 p. m., and from 1.40 to 5.25 p. m. on the Ist. 
This storm was the severest that has occurred at this place 
during the current year, and considerable damage was done to 
crops in the surrounding country. 

Marquette, Mich.: the storm which occurred during the 
night of the 7-8th caused considerable damage to streets, sew- 
ers, and unfinished buildings in this city. 

Mr. A. Pendleton, voluntary observer at Nicolaus, Sutter 


©o., Cal., furnishes the following report of a hail storm of re-. 


markable severity which occurred at that place on the 12th: 
The hail storm of the 12th was the most violent and disastrous that ever oc- 


curred here. The length of time during which hail was precipitated was over | 
three hours (beginning at 1.30 p. m.), a feature of the storm which, also, has | 


no precedent in this vicinity, if in the state. When done falling nothing in the 
shape of vegetation was free from the traces of the storm. Whole fields of 
bar 
bat the bare straw. In other fields the grain was knocked flat to the ground, 
with only, here and there, a head remaining on the stalk. With wheat fields 
the effect was the same, except that the destruction was not quite so complete, 
owing, most likely, to its being not quite so far advanced asthe barley. What 
fruit was not pounded off the trees was picked full of holes, so that it resembled 
the effect of a charge of shot. Corn was stripped as with a knife, and every 
sort of vegetable suffered. Chickens, birds, rabbits, gophers, young pigs, etc., 
were found lifeless in quantities after the storm. 

The temperature rapidly fell to 50°, and the ground soon became white with 
hail. For two hours the hail and rain continued to fall with unabated vigor 


ley were stripped entirely clean of the heads, and nothing was left standing | 


until it lay three inches deep on the ground, and the streets were like rivers. 
In places like the intersection of roofs the hail piled up to the depth of eighteen 
inches, and could have been gathered by the ton. It varied in size from peas 
to walnuts, and was of all shapes, and generally bearing the characteristic, 
eer before, of being frozen solid on one side and imperfectly congealed on 
the other. 

At 3 p. m. an attempt was made to reach the rain-gauge, which is situated 
on a roof twenty-four feet from the ground. But the wind (which at that time 
had increased to sixty miles per hour), rain, and hail drove the observer back, 
but not until he had seen the gauge full and running over. Its capacity is 1.70 
inches, so more than that amount had fallen in an hour and a half. It is safe 
to say that the amount precipitated during the storm was three inches, nearly 
an inch an hour for the three and a half hour's fall. The wind during the last 
hour fell to fifteen miles, and hauled to east,, the temperature rising at 4 p. 

m. to 58°, 

Observers situated a mile or more from the river saw two clouds, one seem- 
ingly above the other, which came together over the town and adjacent country 

at the time of the greatest fall. For a distance of five miles below town to the 
same distance above, the hail was felt in its severity, extending back from the 
| river a varying distance of from a half a mile to two miles. Nearly every 
| growing thing in the limits of this district suffered more or less, the loss, in 
all probability, reaching $50,000. It is fortunate that the storm spent its fury 
[w= reaching the extensive wheat fields east of the river, as the damage 
/would have been incalculable. Most of them got a severe drenching, but 
| escaped with a loss variously estimated at from five to ten per cent. and the 
delay of harvesting it. Doubtless the storm will go on record as the severest 
ever experienced in California in the month of June. 


Dodge City, Kans.: a thunder-storm began at 6 p. m. on the 
16th and continued until 10.20 p.m. The rainfall was very 
heavy, amounting to 3.00 inches in two hours and forty minutes, 
and caused much damage by flooding streets and cellars. 
Small hail fell at intervals during the storm. 
| Port Huron, Mich.: from 5.10 to 9.20 p.m. on the 17th a 
thunder-storm, accompanied by hail, prevailed at this place, 
the wind reaching a maximum velocity of thirty-six miles per 
hour, from the west, at 5.54 p.m. Several windows were 
broken by the hail in this city, and farmers from the surround- 
ing country state that crops were considerably injured by hail. 

Hudson, Lenawee O©o., Mich.: a very severe wind storm 
‘from the northwest occurred during the afternoon of the 17th, 
causing much damage to trees. 

Henry, Codington Co., Dak.: gardens and crops to the east 
of this place were damaged by a hail storm which occurred on 
the 18th. 

Baltimore, Md.: a severe storm, accompanied by hail and 
high wind, occurred between 4and 5p. m.onthe 18th. About 
| half an inch of rain fell in a few minutes, causing some light 

damage. 

Petersburg, Va.: reports from Northampton county, N. C.., 
state that during the night of the 18-19th a violent storm 
caused much damage in that county to fruit trees, fences, barns, 
and other out-buildings. The very heavy rain caused much 
injury to crops. 
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Elkton, Cecil Co., Md.: a severe thunder-storm, accompanied| Lebanon, Lebanon Oo., Pa.: A violent storm of rain and hail 
by hail, occurred in the upper part of this county during the passed over this county during the evening of the 19th; it was 
night of the 19-20th. Hail fell in sufficient quantity to cover especially severe along the line of the Lebanon Valley Railroad, 
the ground. Several buildings were struck by lightning, and between Richland and Myerstown. At the former place hail- 
considerable damage was done to crops. stones fell which measured one and a half inches in diameter, 
Massey, Kent Co., Md.: a thunder-storm, accompanied by and in the vicinity of Myerstown trees were uprooted and 
hail, occurred at Millington and vicinity, in this county, dur-| the roads badly washed. Great damage was done to crops. 
ing the evening of the 19th. Considerable damage was done _Lancaster, Lancaster Co., Pa.: between 5 and 6 p.m. on the 
by lightning. 19th a vivlent rain and hail storm prevailed in this city and 


Report of tornadoes for the month of June, 1887, by 2d Lieutenant John P. Finley, Signal Corps, Assistant. 


| 2 | | a; 
| = | £ : a= » >» 
| 
Green county, Tenn. a ........ Afternesa | ne. Funnel None..| 2 | barns and Knoxville, Tenn., ‘ Journal.’ 
| out-buildings. | 
Carroi! and Campbell coun- | I | 7.10 p.m.. e, Funnel None.. 2 300 £0 450 Many buildings 
| | ard, Palmetto, C. B. Brogden, Brog- 
ties, Ga.b | | | den, Ga. 
Near Newnan, | 4}7toSp.m. ne. Funnel I I TOO tO. GOO | COW | buildings & | J. E. Willett, Macon, Ga. 
Brunswick, P.M.) MO, | None.. None... 2,640 Several head | Demolished barns and | Mattie C. Chamness, Brunswick, N, C. 
| | of cattle. | fences, twisted off 
trees. 
Green distaict, W. Va........, I | 7 p.m... ne. Very wostendtive tO | E. E, Headlee, Porter's Falls, W. Va. 
| timber. | 
Brackettown, N.C. Evening...| se. Several houses, timber | | A. L. Grayson, Rutherfordton, N. C. 
| prostrated, and crops 
| ruined. | 
Cove Mountain, Pa.............. 2 | OF | | J. 8. Shade, McConnellsburg, Pa, 
| n its path. 
Near Belvidere, N.C. | 9 M ne. Funnel None.. None.. BOO $0450 Unroofed buildings, ............ J. Nicholson, Belvidere, N. C. 
| twisted off trees 15 to 
| | | } 24 inches in diameter. | 
Near Lead Hill, Ark. 4 | 4.30 p.m. ne. | Pummel 300 to 1,320 ... Twisted off trees and . .| 8. C. Turnbo, Pro Tem, Mo. 
caused great destruc- 
tion whenever it 
| struck the ground. | | 
Binue Creek, W. Va.h............ | ne. Funnel None... None..| Narrow ........ T horse .....000., Several | N. A, Duffield, Rock Castle, Va. 
Near Waco,, Tex .. 6 Afternoon ...... None.. None.. ~ molished several L. M. Kingsley, Bosqueville, Tex. 
ouses, 
Twelve miles north ofJames- 6/5 p.m......) ne, Funnel! None.. None..) Narrow ........ NO buildings in track...) | R. A. Bill, Jamestown, Dak. 
town, Dak. i 
Twelve miles northeast of 7 | 3.10 p. ne. Funnel | cont el | Signal Service observer, Huron, Dak. 
Huron, Dak.j | } 
Salina, Kans ............ . 8 | P. MM NC. NATTOW Ehorseand a | dwelling, several barns)............ Dr. J. F. Llewellyn, Mexico, Mo,; J. N. 
| | large num- | Gibson, Salina, Kans. 
| | ber of poul- | 
| try. 
McDowell county, N. C. l...... 13 | | Several houses demol- |........... L. B, Schmidt, Le Roy, Kans. 
| } | ished and fences and } 
| prostrated. | 
Grand Forks, Dak....... — | 16 | 3.22 p. m..| easterly |........000 4 soocenteasnasssesnese| copasuasgosecesencese 50 or more buildings, | $150,000 | M, B, Young, Grand Forks, I. N, John- 
} besides hundreds of | son, Milan, W. E. Boise, Bellevyria, 
| barns, out-houses, Kc. | | Dak. 
Maywood, 18 | 3 None.. None.. 5S, 2B0 | Very destructive to A. T. Smith, Maywood, N. C. 
| crops, | 
Keystone, Minn. 18 | 10.30 a. m.| . LAMbDOF Alex. Jorgenson, Keystone, Minn. 
Falun, 20 | P. ne. | Funnel; None.. None.. No PFOP- J. N. Gibson, Salina, Kans. 
| | erty in path. 
Saline, MO. 20 | 5.15 P. ne, | Funnel None.. | Very destructive to 68,000 | H. B. Collins, Saline, Mo. 
| | buildings, orchards, | 
and crops, 
Nottoway and Amelia Coun- 21 | | ne, } None. - | Baltimore “‘ Sun,’ June 23, 1887. 
ties, Va. | out-buildings de-| | 
stroyed, orchards | 
| | ruined, and timber | | 
prostrated. 
a1 | trop. m.....! LY SChHOOl-house, Masonic |.......00 W. P. Powell, Holland, Tex, 
| hall, and several | 
| | dwellings. | 
| | 
Wilmington, Del. p ............. 22 | 12.40 p.m.) ne. 3 \Several] Narrow ........| 17 buildings totally W. A, Eddy, New York City; “ New 
| | destroyed and 38 bad- | | York Times.” 
ly damaged, | 
West Almond, N. Y. q......... 24 | 6.10a.m..) ne. whe Dr. C. H. Sharp, West Almond, N. Y. 


| F. Llewellyn, Mexico, Mo. 


| | ead | | 

a Cloud approached with a loud roar. 

b The cloud appeared to be above forty feet wide at the top and one hundred feet high, tapering to a point at the bottom, moving at a rapid pace with a roar. 

e Cloud formed in the southwest and moved rapidly. 

dA revolving, black cloud, moving with a roaring noise. 

e Cloud accompanied by a terrific roar. 

J Cloud very angry looking. 

ba funnel cloud was of a white, milky color and moved rapidly, 

Cloud very black and moved rapidly. 

i Three funnel-shaped clouds projected from a bank, the sky being perfectly clear on all sides of the main cloud; five minutes later a pipe-like cloud seemed to rise from the earth to 
the funnel-shaped cloud. The column was at first narrow, but gradually began to widen, first at the ground and then at the upper end. 

Jj Cloud did not reach the earth at this point, 

& A tuft of lead-colored cloud rose from a black stratum, whirling rapidly, and met with a jet from above. After the rotary motion had continued for some time the funnel-shaped 
cloud broke and disappeared ; it did not touch the earth. 

A black cloud, accompanied by a deafening roar. 

m A whitish colored, funnel-shaped cloud of great length, projecting from a bank of cloud, swaying back and forth, accompanied by a roaring noise. 

n The cloud seemed to sweep the ground, and advanced, whirling at a fearful rate, but its movement of progression was slow. 

© The clouds moved rapidly from all directions toward the tornado cloud, which was revolving rapidly, raising and lowering alternately. The lower end of the funnel was streaked 
with green, bordered on each side by red bands. 

e Pp a ee "+ seaae cloud formed in the southwest, with a curiously shaped cloud on either side; the three clouds joined, when a great commotion ensued, the entire mass moving 

off at a furious velocity. 

qCloud intensely black, about one-half mile in width; it did not touch the earth, but had a rotary motion. 


26 | Evening...| ne, Several houses.............. “Globe Democrat,” Saint Louis, Dr. J. 


; 
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vicinity, causing great damage. The bail-stones were as large 
as walnuts and fell for nearly half an hour. The various crops 
and fruit were much injured, and hundreds of panes of glass 
were broken. 

Easton, Pa.: during the evening (about 10 p.m.) of the 19th 
a destructive storm occurred in this vicinity. Trees were) 
uprooted, and the heavy rainfall caused much injury to the) 
roads and growing crops. Considerable damage was done by 
lightning. 

Wilkesbarre, Pa.: a severe storm of rain and hail prevailed | 
here during the afternoon of the 19th, causing considerable | 
damage to crops in the surrounding country. In the northern 
part of Wilkesbarre a large frame building was destroyed. 

Reading, Pa.: a severe storm passed over this section during 
the night of the 19-20th. The heavy rains caused the flooding 
of many cellars, and in the surrounding country the grain 
fields were levelled and fruit was severely cut by hail. The 
storm was accompanied by a very remarkable electrical dis- 
play. 

Booneville, Cooper Co., Mo.: the heaviest rain storm of the 
season oceurred here at about 10 p.m. of the 20th, the rainfall 
amounting to over three inehes. Growing corn in many parts 
of the county was blown down, and wheat was also damaged. 

Cleveland, Ohio: the steam barge ** P. H. Walters” was 
sunk off Black River, Ohio, during a severe squall on the even- 
ing of the 20th. 

Raleigh, N. O.: during the prevalence of a severe thunder- 
storm on the 20th there was a fall of hail about four miles north 
of this place, causing considerable damage to the cotton and 
corn crops. The path of the hail belt was about one mile wide, 
within which the cotton was stripped of its leaves and corn 
badly torn. 

Henderson, Vance Co., N. C.: during the night of the 
20th-21st quite a severe storm passed through the ‘ Bear 
Pond” section of this county; houses, fences, and trees were 
blown down. 

Mr. L. J. Heatwole, voluntary observer at Dale Enterprise, 
Rockingham Co., Va., furnishes the following report of a storm 
which occurred at that place: 

At 4.30 p. m. on the 20th a dark, ominous looking cloud was seen forming 
high up in the western sky, and was accompanied by a loud roaring noise, 
which resembled that made by an approaching railroad train. It apparently 
remained stationary for about forty minutes and then drifted slowly eastward, 
at which time began a tremendous downpour of rain and some hail. The bulk 
of the storm passed just to the south of this point, and to all appearances the 
wind came in a direction downward and outward from the sides of the cloud, 
with a force so great as to destroy much fencing and timber, and also to over- 
turn wind-engine towers and buildings along its track. At this station the 
wind blew a heavy gale from the south and southeast, while two miles to the 
south, on the opposite side of storm, the current was so violent from the north 
and west as to completely demolish a large barn. The lightning was sharp and 


frequent; in one instance a barn eight hundred yards or more from the station 


received a heavy discharge of lightning that killed two horses in the stables. 


New Orleans, La.: on the 20th thunder-storms prevailed from 
2.20 to 6.15 p. m., and from 8.10 to 9 p. m. The rainfall 
amounting to 5.00 inches, which accompanied this storm flooded 
a large part of the city and caused much damage. The rainfall 
was the heaviest that has occurred since April 7, 1883. 

Lenoir, Caldwell Co., N.C.: a destructive hail storm occurred 
in this vicinity on the 21st; the hail-stones were as large as 
hens’ eggs and caused great damage to crops. 

Rock Hall, Kent Co., Md.: a storm of unusual severity, ac- 
companied by hail, occurred in this vicinity during the night 
of the 21st-22d, causing much damage to orchards, crops, and 
other property. 

Petersburg, Dinwiddie Co., Va.: a storm, reported to have 
been the most severe experienced for many years, passed 
through Amelia and Nottoway counties on the 22d. Dwellings 
were unroofed, and out-buildings, fences, and trees were blown 
down. In Dinwiddie county crops were severely injured by a 
heavy fall of hail. 

Salisbury, Wicomico Co., Md.: a violent storm occurred in 
this vicinity at about 9 p. m. on the 22d. Much damage was 
done by the very heavy rainfall and high wind. 

Wilmington, Del., 22d: two storms of unusual violence oc- 
curred here during the early morning of the 22d, the more 
violent coming from the southwest. Many trees, chimneys, 


and light structures were blown down, and several buildings 


were unroofed. Great damage was done to telegraph and tele- 
phone wires. 

Philadelphia, Pa.: thunder-storms occurred during the early 
morning and afternoon of the 224d and continued during the 
night of the 22d-23d. Rain fell at intervals during this time, 
but at 7.45 p. m. a steady downpour set in and continued dur- 
ing the night, the rainfall amounting to 3.63 inches, which is 
remarkably heavy for this station. 

Valentine, Nebr.: on the 26th a thunder-storm began at 6.45 
p. m. and continued until 8.45 p. m.; hail fell for five minutes, 
beginning at 7 p.m. The wind attained a very high velocity ; 
for two and one-half minutes it blew at the rate of one hun- 
dred and fifty miles per hour. The roofs were blown from 
several buildings and a number of frame structures were 
blown down. 

WATER-SPOUTS. 

Captain Frank, of the s. s. “‘ Taormina,” reports having ob- 
served two water-spouts on June 2ist, in N. 41° 20’, W. 61° 
28’, at nvon. 

First Officer James Ryley, of the s.s. “ Lampasas,” Captain 
Crowell, commanding, reports having observed three water- 
spouts June 26th, in N. 33° 00’, W. 77° 50’, at noon. 


COTTON REGION REPORTS. 


In the following table are given the means of the maximum | 
and minimum temperatures, and the average rainfall for the 
cotton-belt districts during the month. For the purpose of com- | 


Temperature and rainfall data for the cotton districts, June. 


Rainfall. Temperature. 


parison the means for the five preceding years are also given. | geile | Maximum, Minimum. 

Generally the rainfall is deficient in all districts, the depart- ae iz leaala Shu) t Extremes 
ures ranging from 0.58 inch in the district of Vicksburg to 3.13) Districts. (+2 + agi | 
inches in the district of Charleston, while they exceed two “2 4 =e sem | E 
inches in the districts of Atlanta, Little Rock, Memphis, Mont- | | | 

Savannah; in the district of Galveston a small | | 2 gig 
excess occurs. — — -|—— 

The mean maximum temperatures are above the average in a | Inch. | Inch, inch | ° 

all districts, except in the districts of Galveston and Little Sy | $37, 23 v5 
Rock, which show slight departures below the average. The 6.94 | 3-42 | — | — 14) 
mean minimum temperatures are slightly below the average Wilmington | | | 65.2 
“iets j emphis......... 4.99 2.54 — 2. -4 9 | 1.5 -5§ 03.7 | — 2. 102 
in all districts, except for the district of Galveston, where a Galveston ...... 2.58* 3.27 rey ~ g2.1* 91.4 | — 0.7 70,2 70.3 | + 0.1 | 103 %$ 

A comparison of the means of the maximum and minimum ser — 1.96 | a4 6.4 0.5 105| 
temperatures shows that the absolute range of temperature Book...) 3.57 | — 8.18 | | | 6-9 | 1-9.) — 1.0) 
during June, 1887, in the southern sections of the country 3-79 9-0 0.8 | 69.7 105) 4 
was greater than the average of previous years. ®Average for June of four preceding years. 
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INLAND NAVIGATION. 
STAGE OF WATER IN RIVERS AND HARBORS. very heavy rain storm of the 5th caused much damage. The 


In the following table are shown the danger-points at the 
various river stations and the highest and lowest depths for 
June, 1887, with the dates of occurrence, and the monthly 
ranges: 

Heights of rivers above low-water mark, June, 1887. 
[ Expressed in feet and tenths.) 


| Date. Height.; Date. Height.) * 
| = 
Red River : 
Shreveport, Le... 29.9 | I 15.5 | go; 12.2] 3.3) 
Arkansas River : | 
Fort Smith, Ark 22.0 | 18 28, 29 4.4} 4.9 
Little Rock, Ark | 20 30 4.4 4-4 
Missouri River : 
14.9 | I,2,3 8.9 6.0 
Leavenworth, Kans ....... 20.0 | 14,15 | 17.0 I 10.7 6.3 
Mississippi River : 
Saint Paul, 14.5 | I, 24 3-4 “yy 2.7] 0.7 
30 
Wie 24.0| 17 to 20 $-3 |8,9,12,13,30 4.5| 0.8 
Dubuque, Iowa .... 16.0 I 5.0 15, 16, 17 4-3 1.3 
Davenport, Iowa... 15.9 | I 4.0 18, 28 2. 1.2 
| 4.4 | 14,20, 21,22 2.6 1.8 
REESE, 32.0 | 18 | 18.0 | 5 11.7 6.3 
40.0 | 20 23.1 6 15.1 8.0 
34.0 | 21, 22 | 13.6 8 12.6 6.0 
41.0 | 24.9 | 13, 14 159 9.0 
New Orleans, Lae 13.0 | 10.0 | 18 5. 4.2 
Ohio River: | | 
22.0 8} 13.3 29 11.8 
50.0 13 26.5 25, 30 8.4 | 18.1 
25.0 14 | 10.0 30 4.9 | 5.1 
Cumberland River : | 
17| 12,2 29, 30 10.4 
Tennessee River : | 
Chattanooga, 33.0 | 8 10.4 30 3-7 6.7 
Monongahela River: 
Pitteburg, PO 29.0 | 13.3 29 11.8 
Savannah River : | | } 
Angusta, Ga 32.0 3 17.3 19, 20, 21 §.8| 11.5 
Sacramento River : } | 
I to4 18.3 28,29, 10.7| 7.6 
Willamette River : } 
Portland, Oregon ......0. 21 25.7 | 12} 22.0| 3.7 


The range of water in the Mississippi did not exceed two 
feet at stations north of Keokuk, Iowa; the maximum range | 
occurred between Saint Louis, Mo., and Vicksburg, Miss., | 
where it varied from six to nine feet. 

In the Ohio River the range of water varied from 5.1 feet at 
Louisville, Ky., to 18.1 feet at Cincinnati, Ohio. 

The following notes on navigation, etc., have been reported : | 

Mississippi River.—Keokuk, Iowa: on the 21st the river was | 
so low that boats ran very irregularly. The *‘ Bart BE. Lineham,” 
with a raft of logs, was one week in making the trip from Keo- 
kuk to Quincy, a distance of thirty-five miles. 

Cumberland River.—Nashville, Tenn.: on the 19th naviga-| 
tion was suspended, owing to the low stage of water. 

Ohio River.—Pittsburg, Pa.: navigation suspended on ac-| 
count of low water on the 29th. 

Oswegatchie Lake.—Oswego, N. Y.: at the close of the month | 
the water in the lake was so low that the flouring mills were 
obliged to use steam. 


| 
FLOODS. | 
Fort Custer, Mont.: on the 2d the water in the Big Horn | 


River reached the highest stage that has occurred since 1880; 


on the 17th the Yellowstone River was also higher than at any | 
time during the period mentioned. 

Kansas City, Mo.: between 5 and 6 p. m. on the 3d a violent 
rain and thunder-storm occurred at this place. The yards of) 
the Missouri Pacific Railroad were flooded and considerable | 
damage was done throughout the city. Passengers on incom- | 
ing trains on the Kansas City, Fort Scott, and Gulf Railroad | 
report having passed through a severe wind storm fifteen miles | 
south of Kansas City. Much damage by lightning was reported 
from eastern Kansas and adjacent portions of Missouri during | 
these storms. | 

Oberlin, Lorain Co., Ohio: the flood which resulted from the 


a number of buildings. 
Lorain, and Wheeling Railroad was washed out. 


this state and in adjacent portions of Ohio. 


streets were flooded, and several bridges were washed away. 

Grafton, Lorain Co., Ohio: a violent storm occurred at this 
place on the 5th. The rainfall was very heavy and flooded the 
streets of the town and entered the cellars and lower floors of 
A large culvert on the Cleveland, 


Berea, Cuyahoga Co., Ohio: the very heavy rain of the 5th 
caused the most destructive freshet in Rocky Creek that has 
been known for fifteen years. The water rose six feet in less 


than two hours and overflowed the quarries in this vicinity. The 


superintendent of the Cleveland Stone Company states that 


the losses sustained by that company will amount to $100,000. 


Johnstown, Cambria Co., Pa.: a very heavy rainfall occurred 
to the west of Hooversville, Somerset Co., on the 7th. That 
village was entirely under water and more than twenty resi- 
dences were washed from their foundations. The flood reached — 
this place (Johnstown) about noon, and during the afternoon 
the streets and a number of cellars were flooded and large 
quantities of drift floated past. Much damage was done by 
the flood at Conemaugh, Morrill ville, Grubtown, Cambria City, 
and Coopersdale, in Cambria Co., and at Minersville, Schuyl- 
kill Co.; several bridges were washed away. The damage is 
estimated at $150,000. 

Wilkesbarre, Pa.: a very heavy rain storm occured at Nan- 
ticoke and vicinity, in Luzerne Co,, on the afternoon of the 
9th, flooding the streets and cellars and causing a large amount 
of damage. The first floors of a number of houses were sub- 
merged, and in some instances the buildings were undermined. 
Considerable injury was also done to the railroads in this 
vicinity. The losses are estimated at $100,000. 

Wheeling, West Va., 10th: the very heavy rains since the 
1st of the month have caused great injury to crops throughout 
A number of 
bridges were washed away, causing delay on railroads. 

Tecumseh, Johnson Co., Nebr.: the Nemaha River and all 
other streams in this county were much swollen on the 13th. 

Key West, Fla.: rain began to fall during the early morning 
of the 15th, and continued at intervals until 9.50 p. m., when 
the precipitation amounted to 3.57inches. Thisis the largest 
rainfall on the records of the signal office for the month of 
June, although heavier rainfalls have occurred in other months. 

Brownsville, Tex.: from the 15th to 22d more than eleven 
inches of rain fell at this place. This very heavy rainfall has 
caused much damage to the crops in this region, especially to corn. 

Atlantic City, N.J.: very heavy rain fell at intervals during 
the 22d, flooding the streets and causing considerable damage. 

Lawrence, Mass.: on the 25th the Merrimac River rose more 
than ten feet, and the freshet was the most remarkable ever 
known at this place. The water rose to within two feet*of the 
temporary bridge recently built across the river and it was 
feared that the structure would be swept away. A large 
number of logs were swept past the city. 

Savannah, Ga.: very heavy rain fell at this place on the 27th 
and 28th, the total precipitation amounting to 7.60 inches. 
This rain storm was one of the heaviest that has occurred at 
this place since the establishment of the signal office. It is 
not thought that the crops in this vicinity were seriously 
damaged, as the ground was very dry previous to the rain. 

Pensacola, Fla.: on the 28th thunder-storms, with showers, 
occurred at intervals during the day; heavy rain setin at 8.10 
p. m. and continued throughout the night and morning of the 
29th. The rainfall during the twenty-four hours ending at 3 
p. m. of the 29th amounted to 10.70 inches, which is the 
heaviest shown by the records of the signal office at this place. 
The city and suburbs were flooded, and many washouts occurred 
on railroads entering this place. 


HIGH TIDE. 


Chincoteague, Va., 11th. 


| 
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ATMOSPHERIC ELECTRICITY. 


AURORAS. 5th.—Arkansas, Dakota, Florida, Georgia, Idaho, Illinois, 
No extended auroral displays occurred during June; although | Indiana, Lowa, Kansas, Kentucky, Michigan, Montana, New 
reported on numerous dates the displays were not specially | Jersey, New York, Ohio, Tennessee, Texas, Virginia, West 
brilliant or widely observed. Virginia. 
The following are descriptions of the more important auroras 6th.—Arkansas, Dakota, Georgia, Illinois, Indiana, Iowa, 
of the month: Indian Territory, Kansas, Kentucky, Louisiana, Michigan, 
Albany, N. Y., 3d: an auroral light was observed at 10.05 Missouri, Montana, Nebraska, New Jersey, North Carolina, 
p. m., consisting of an arch and “ merry dancers,” extending | Obio, Pennsylvania, Tennessee, Texas, Virginia, West Vir- 
to altitude 40°, and from azimuth 135° to 250°; the display | 8'!a. ‘ xp y 
ended at 10.46 p. m. ith.—Arkansas, Dakota, Delaware, Florida, Illinois, Indi- 
Northfield, Vt., 9th: an auroral light was observed at 8.45 p. | #24, Iowa, Indian Territory, Kansas, Kentucky, Michigan, 
m., consisting of streamers rising to an altitude of 35° and | Missouri, Maryland, Mississippi, Minnesota, Nebraska, New 
extending over 60° of the horizon; the aurora was very bril- Jersey, North Carolina, New Mexico, Ohio, Pennsylvania, 
liant at 0.30 p. m.; the display ended at 11 p.m. On the 20th South Carolina, Tennessee, Texas, Virginia, West Virginia, 
an auroral arch was observed from 8.30 to 9.45 p. m., extend- | Wisconsin, Wyoming. . R b 
ing to altitude 25°, and covering 50° of the horizon; the display | 8th.—Arkansas, Colorado, Dakota, Florida, Georgia, Ihli- 
reached its maximum brillianey at 9.30 p. m., after which it D0is, Indiana, Kansas, Kentucky, Louisiana, Michigan, Mis- 


rapidly disappeared. 

Duluth, Minn., 18th: auroral beams were visible at 10.20 
p. m., and inereased in brightness until 11.45 p. m., at which 
time an irregular arch was formed, near the centre of which a 
few streamers shot upward; the arch was poorly defined and 
lasted but a few minutes; the display ended at 1.30 a. m. on 
the 19th. 

Port Huron, Mich., 26th: an auroral light was observed 
from 1.30 a. m. until daylight; it was again visible at 10 p. 
m., and continued until 2 a. m. of the 27th; the display ex- 
tended to altitude 30° and over 90° of the horizon, and had 
the appearance of the break of day. 

The voluntary observer at Egg Harbor City, N. J., reports 
having observed auroras on the following dates: 10th to 15th, 
20th, 27th; only one of these displays was noted by other 
observers in New Jersey. 

Auroras were noted on other dates, as follows: 

lat and 3d.—Pekin, Ill. 

5th.—Pekin, Ill.; Embarras, Wis. 

0th.—Moorhead, Minn.; Ithaca, N. Y. 

10th.—Escanaba, Mich.; Clayton, N. J. 

lith.—Mount Washington, N. H. 

14th.—Reidaville, N. C. 

16th.—Parksbarg, W. Va. 

17th.—Alpena, Mich. 

1sth.— Fort Totten, Dak. 

19th.--Mackinaw City, Mich. 

®21at.—Madison, Wis. 

22d.—Fort Totten, Dak. 

26th.—Erie and Wilkesbarre, Pa. 

28th.—Pekin, Ill. 


THUNDER-STORMS. 


Thunder-storms are reported to have occurred in the vari- 
ous states and territories on the several dates, as follows: 


Ist.—Alabama, Arizona, California, Florida, Georgia, Ili- | 


nois, Indiana, Kansas, Louisiana, Maryland, Michigan, Ne- 
braska, New Jersey, North Carolina, Ohio, Pennsylvania, 
South Carolina, Tennessee, Texas, Virginia, Wisconsin, 
Wyoming. 

2d.—Arkansas, California, Colorado, Connecticut, Dakota, 
Florida, Georgia, Indian Territory, Kansas, Louisiana, Mary- 
land, Massachusetts, Missouri, Mississippi, New Hampshire, 
New Jersey, New York, New Mexico, North Carolina, Ohio, 
Pennsylvania, South Carolina, Tennessee, Texas, Virginia. 

3d.—Arkansas, Dakota, Florida, Georgia, Illinois, Indian 
Territory, lowa, Kansas, Maine, Massachusetts, Mississippi, 
New Hampshire, New Mexico, North Carolina, South Carolina, 
Tennessee, Texas, Utah, Vermont, Washington Territory. 

4th.—Colorado, Florida, Georgia, Illinois, Indiana, Iowa, 
Indian Territory, Kansas, Kentucky, Louisiana, Michigan, 
Missouri, Mississippi, Montana, North Carolina, Ohio, South 
Carolina, Tennessee, Texas, Utah, Wisconsin, Wyoming. 


_souri, Mississippi, Montana, Nebraska, New Jersey, North Caro- 
lina, New York, New Mexico, Ohio, Pennsylvania, South Caro- 
lia, Texas, Virginia, West Virginia, Wisconsin. 
9th.—Arkansas, Connecticut, Colorado, Dakota, Florida, 
Georgia, Illinois, Indiana, lowa, Indian Territory, Idaho, 
Kansas, Kentucky, Louisiana, Montana, Maryland, Massa- 
chusetts, Michigan, Missouri, Nebraska, New Jersey, New 
Mexico, Ohio, Pennsylvania, Rhode Island, South Carolina, 
Tennessee, Texas, Virginia, Washington, West Virginia. 
_ 10th.—Arkansas, Colorado, Dakota, Florida, Indian Terri- 
tory, Missouri, Mississippi, Montana, Nebraska, New Jersey, 
New York, North Carolina, Rhode Island, South Carolina, 
Texas, Tennessee, Wyoming. 

1ith.—Arkansas, California, Colorado, Dakota, Florida, 
Georgia, Iowa, Indian Territory, Kansas, Louisiana, Missouri, 
‘Mississippi, Montana, Nebraska, South Carolina, Texas, Ten- 
nessee, Washington. 
| 12th.—Arkansas, California, Colorado, Dakota, Idaho, Iowa, 
Indian Territory, Kansas, Louisiana, Mississippi, Montana, 
| Nebraska, Pennsylvania, Texas, Tennessee, Washington. 

13th.—Colorado, Florida, Iowa, Indian Territory, Kansas, 
| Montana, Nebraska, Texas, Wisconsin. 

14th.—Colerado, Dakota, Florida, Iowa, Idaho, Montana, 
Minnesota, New Mexico, Ohio, Wyoming. 
| 15th.—Dakota, Florida, Minnesota, Montana, New Mexico, 
Texas, Wyoming, Washington. 
16th.—Dakota, Florida, Kansas, Michigan, Minnesota, New 
Hampshire, New York, Texas, Wisconsin. 

17th.—Delaware, Florida, Illinois, Indian Territory, Mon- 
tana, Maryland, Michigan, New Jersey, New York, Ohio, 
Pennsylvania, Wisconsin. 

18th.—Arizona, Connecticut, Dakota, Florida, Indiana, Ili- 
-nois, lowa, Minnesota, Maryland, Massachusetts, Michigan, 
Nebraska, New Jersey, New York, North Carolina, Ohio, 
Pennsylvania, Texas, Tennessee, Wisconsin. 
19th.—Arizona, Colorado, Connecticut, Dakota, Florida, 
Georgia, Illinois, Indiana, Iowa, Maryland, Michigan, Minne- 
sota, Nebraska, North Carolina, New York, New Jersey, Ohio, 
Pennsylvania, South Carolina, Tennessee, Virginia, West Vir- 
ginia. 
_ 20th.—Alabama, Arkansas, California, Colorado, Dakota, 
Florida, Georgia, Lllinois, Indiana, Iowa, Kansas, Kentucky, 
Maryland, Michigan, Mississippi, Montana, Nebraska, New 
Jersey, New York, North Carolina, Ohio, Pennsylvania, South 
Carolina, Texas, Tennessee, Virginia, West Virginia, Wis- 
consin. 

21st.—Arkansas, Connecticut, California, Florida, Georgia, 
[llinois, lowa, Kentucky, Louisiana, Missouri, Mississippi, 
Maryland, Maine, Michigan, New Hampshire, New Jersey, 
New York, North Carolina, Ohio, Pennsylvania, South Caro- 
lina, Tennessee, Texas, Vermont, Virginia, West Virginia. 
| 22d.—Arizona, Colorado, California, Connecticut, Florida, 
‘Georgia, Idaho, Indiana, Michigan, Maine, Massachusetts, 
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Missouri, Maryland, New Hampshire, New Jersey, New Mexico, iana, Minnesota, Montana, Missouri, New Mexico, Maine, 
New York, North Carolina, Oregon, Ohio, Pennsylvania, South | Pennsylvania, Wyoming. 
Carolina, Vermont, Virginia. __ 30th.—Arizona, Arkansas, Alabama, Colorado, Dakota, 
23d.—Colorado, Florida, Indian Territory, Kansas, Massa- Florida, Illinois, Iowa, Kansas, Louisiana, Minnesota, Mon- 
chusetts, Montana, New Hampshire, New Jersey, New York, tana, Missouri, Michigan, Massachusetts, Maine, Nebraska, 
South Carolina, Texas, Utah, Virginia. Tennessee, Texas, Wisconsin, Wyoming. 
24th.—Arkansas, California, Connecticut, Colorado, Dakota, | 
Florida, Indian Territory, Kansas, New Jersey, Nevada, Penn- ELECTRICAL PHENOMENON. 
sylvania, South Carolina, Texas. Pike’s Peak, Colo.: during the prevalence of a sleet and 
25th.—Arizona, Colorado, Dakota, Florida, Indian Terri- thunder-storm on the 23d a hissing noise was heard about the 
tory, Maine, Montana, North Carolina, South Carolina, Texas. | iron joists around the station, and also about the anemometer. 
26th.—Arizona, Arkansas, Dakota, Florida, Georgia, Indian |On going near the latter a strong electrical shock was felt, 
Territory, Louisiana, Missouri, Mississippi, New Mexico, New which caused a twitching of the muscles of the face and hands, 
York, Pennsylvania, Texas, Wyoming. ‘and the hair of the head to stand on end. The cups of the 
27th.—Arizona, Arkansas, Colorado, Dakota, Florida, anemometer seemed surrounded by an almost imperceptible 
Georgia, Iowa, Louisiana, Mississippi, Minnesota, Nebraska, cloud. By standing in any place where the building did not 
Pennsylvania, Tennessee, Texas, Wyoming. shelter from the wind, and by pointing a finger, would cause 
28th.—Arizona, Colorado, Dakota, Florida, Kansas, Louis- the same hissing sound to issue from the end of the finger and 
iana, Montana, Nebraska, New Mexico, Pennsylvania, Ten- | a current world be felt. The display was unaccompanied by 
nessee, Texas, Utah. light of any kind and could only be distinguished by the hiss- 
29th.—Arizona, Colorado, Dakota, Florida, Kansas, Louis- ing noise and the sensation; it continued about fifteen minutes. 


OPTICAL PHENOMENA. 


HALOS. ered the Lake region and middle Atlantic states, and numerous 


1st-4th.—On the 1st solar and lunar halos were observed at Solar halos were observed in these districts. 
a number of stations on the middle Atlantic coast and at scat-|  14-26th.—This period was comparatively free from halos; 
tering stations in the Gulf States, Ohio Valley, and Lake re- they were seldom observed, and only at scattering stations. 
gion; on the 2d lunar halos, only, were reported from the cen- _ 27-30th.—Cirrus and cirro-stratus clouds were observed from 
tral Mississippi valley, middle, south Atlantic, and Gulf coasts, the Lake region and Ohio Valley eastward to the Atlantic 
and at a few stations in the Missouri and Ohio valleys, west Coast on the 27th and 28th, and solar and lunar halos were 
Gulf states, and southern plateau, while both solar and lunar | 2oted at numerous stations in this region on these dates. On 
halos were noted in the north Pacific coast region ; on the 3d and the 29th and 30th a few stations in the upper lake region and 
4th solar and lunar halos were reported from scattering stations "pper Mississippi valley reported solar and lunar halos. _ 
from the Lake region southward to the Gulf coast. During” The phases of the moon, Washington mean time, during 
this period the area of low pressure described as number ii June, as given in “The American Ephemeris and Nauti- 
passed from the central Ohio valley northward over the Lake ¢al Almanac” for 1887, are as follows: New moon, 20th, 17 h. 
region, Saint Lawrence Valley, and off the Atlantic coast, at- 44.6 m.; first quarter, May 29th, 12h. 11.4m.; full moon, 5th, 
tended by cloudy and rainy weather in the districts named. 5h. 29.9 m.; last quarter, 12th, 20 h. 26.6 m.; perigee, 1st, 18.2 h.; 
4-9th.—But a few stations reported halos during this period, @pogee, 13th, 18.9 h. 
and those were mostly in the districts east of the Mississippi ;_ MIRAGE. 
solar halos were, however, observed at several stationsin Cali-, The following is from the ‘‘ New York Times” of June 19th: 
10-11th.—On these dates halos, mostly solar, were observed jn two monibs, was here today. Lake Ontario which 
in the upper lake region, upper Mississippi valley, northern | distant, was plainly reflected on the sky; a steamer, large sailing vessels, and 
plateau, and middle Pacific coast, while areas of low pressure the waves were plainly visible. 
existed in the central and northern Rocky Mountain districts, Mirages were also reported to have been observed at the fol- 
attended by cloudy or rainy weather. lowing places: Henry, Dak., lst; Webster, Dak, 4th, 18th, 
12-13th.—On these dates cirrus and cirro-stratus clouds cov- | 23d; Reidsville, N. C., 15th; Vineyard Haven, Mass., 19th, 25th. 


MISCELLANEOUS PHENOMENA. 


FOREST AND PRAIRIE FIRES. | INSECTS. 
Fort Stanton, N. Mex.: on the 1st fires were reported inthe| Wadena, Wadena Co., Minn., 3d: reports from Perham, 
Sierra Blanco Mountains. ‘Otter Tail Co., state that grasshoppers have made their ap- 


Grand Haven, Mich.: a forest fire broke out about one mile | pearance in large numbers in that vicinity and have destroyed 
south of station on the 25th and spread with great rapidity over vegetation to a great extent. 
an area about two miles in length. Fences and fruit trees suf-- Davenport, lowa, 3d: farmers report that the chinch bug is 
fered serious damage, and several farms and orchards were causing much damage to the barley fields in Scott and Clinton 
threatened with destruction. Fires also occurred on the same counties. 
date in the woods west-northwest of here. The firescontinued| Raleigh, N. C., 5th: grasshoppers and flea bugs are re- 
on the 27th to the south and north of this place, and men were ported as destructive to the tobacco plants in this part of the 
employed in digging trenches from the lake to the burning | state. 
districts for the purpose of checking the progress of the flames.| Owatonna, Steele Co., Minn., 7th: the chinch bug has in- 
On the 30th the forest fires south of the station were under | jured the crops in this county. 
control. _ Dover, Del., 8th: the rose bug is causing much injury to 
Forest fires are also reported to have occurred as follows: fruit and grain in this vicinity. Vineyards and orchards are 
Fort Apache, Ariz., 15th, and Linkville, Oregon, 27th to 30th. | covered with myriads of these bugs, and they have also in- 
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vaded dwellings. The potato bug has also damaged to a con- 
siderable extent the tomato fields in the vicinity. 

The following is from ‘‘The Daily (Chattanooga, Tenn.) 
Times” of Jane 20th: 


Pa., June 19th. —The entire lower portion of Centre county, 
Pa., is at present plagued by a most extraordinary visitation of snails or gar- 
den slugs. They come from the hiding places in crevices, under board walks, 
stones, ete., only at night, and they cover the roads and walks by the million. 
In Penn's Valley and Broomfield and the surrounding country they have eaten 
every growing thing in their path. Some gardens have been entirely destroyed. 
A letter from Penn's Valley says that on mornings after warm nights walks 
and roads are literally covered with the slam these insects leave in their trails 
and by bashels of dead snails that have been crushed by pedestrians and 
wagons. Lime, Paris green, salt, and other insect destroyers have been scat- 
tered liberally where the snails travel and feed, but they have no effect on them. 
The singular part of this plague is that no insects of the kind were ever known 
to be in the county before. Where they came from or what influences have 
brought them there so suddenly and in such immense numbers is a mystery no 
and has been able to solve. 


Charleston, Coles Co., Ill., 26th: chinch bugs are destroying | 


Indian corn in some places. During the earlier part of the 
month the potato crop was injured by potato bugs. 

Kast Portland, Multnomah, Co., Oregon, 30th: caterpillars 
are destroying the foliage of apple trees; some orchards have 
been almost ruined. 

Spartanburg, Spartanburg Co., 8. C., 30th: grasshoppers 
are reported to be very numerous. 


Swartz Creek, Genesee Co., Mich., 30th: insects have done | 


serious injury to the wheat crop in this county. 


La Crosse, Wis., 30th: chinch bugs have caused great dam- | 


age in this section; the corn crop has escaped serious injury. 


METEORS, 


Nashua, Hillsborough Co., N. H.: at 8.42 p. m. on the 15th | 


a meteor was observed in the western sky, just above Jupiter ; 
it shot downward towards the south or southeast and exploded 
when at an altitude of 15°, showing red, white, and green colors. 

Des Moines, Iowa, 16th: a large meteor fell last night upon 


the farm of Ollie Botelson, who lives not far from what is | 


15th.—North Colebrook, Conn.; Cambridge and Dudley, 
Mass.; Nashua, N. H. 

16th.—Windsor, Lil.; Dover and Egg Harbor City, N. J. 

17th.—Tecumseh, Nebr.; Davenport, Iowa. 

18th.—Butlerville, Ind.; Charlotte; N. C.; Cleburne, Tex. ; 
Middlebrook, W. Va.; Bishopville and Stateburg, 8. C. 

19th.—Cleveland and Jacksonborough, Ohio; Cleburne, Tex. 

20th and 22d.—Cleburne, Tex. 

23d.—Stateburg, 8S. C. 

25th.—Concord and Nashua, N. H. 

26th.—Yuma, Ariz. 

27th.—Gardiner, Me. . 

28th and 29th.—Kalamazoo, Mich. 

30th.—Pekin, Il. 

MIGRATION OF BIRDS. 


Ducks flying northward.—Tatoosh Island, Wash., 5th. 
Ducks flying eastward.—Fort Custer, Mont., 4th. 


POLAR BANDS. 


Polar bands were reported from the following stations: 
Lead Hill, Ark., Ist, 15th; Archer, Fla., Ist, 4th, 5th, 7th, 


‘9th, 11th, 2lst, 24th; Stateburg, S. C., 3d; Prairie du Chien, 


Wis., 3d, 14th to 16th; Napoleon, Ohio, 4th, 11th to 15th, 19th, 
20th, 22d, 24th, 25th, 27th, 28th, 30th; Sitka, Alaska, 5th; . 
Gardiner, Me., 5th, 15th, 17th; Oakland, Cal., 10th; Wau- 
seon, Ohio, 10th, 12th, 13th, 20th, 22d, 24th, 25th, 27th; Mont- 
rose, Colo., 12th; Riley, Ill, 14th, 27th, 29th; Wytheville, 
Va., 15th; Ninneseah, Kans., 17th, 21st; Nashville, Tenn., 
24th; Beverly, N. J., 25th; Bowling Green, Ky., 27th; North 
Colebrook, Conn., 29th. 
SAND STORMS. 

Abiline, Tex., 5th: a sand storm, during which the wind at- 
tained a velocity of fifty-two miles an hour, began at this place 
at 6.40 p. m.; for three-quarters of an hour the air was filled 
with dust to such an extent that buildings only fifty feet away 


could not be seen. The dust extended to an elevation of about 


two hundred feet. 
Atlantic City, N. J. a heavy gale prevailed during the 14th; 


known as Pilot Mound. So rapid was its descent that the | the weather was so dry that the wind caused the sand to form 


roar was almost deafening. A beautiful trail of light was 
seen in its wake, which illuminated the earth for many miles 
and lighted up the scene as would a bright moonlight. 


Keeler, Inyo Co., Oal.: a brilliant meteor of dark bluish | 


tint was observed at 12.35 a. m. on the 17th; it was first seen 
at an altitude of 40°, azimuth 45°, and passed in a parallel 
line to azimuth 88°, being visible about seven seconds. Sev- 
eral meteors of minor brightness were observed in the south- 
western sky between midnight and 1 a. m. 

Fort Maginnis, Mont.: a very large meteor was observed at 
this station at 11 p. m. of the 18th; it passed almost entirely 
across the sky from southeast to southwest. 

Corpus Christi, Tex., 2ist: a large meteor was observed at 
9.45 a. m. in altitude 50° and azimuth 20°; it disappeared be- 
yond the horizon in azimuth 10°. The color of the meteor was 
whitish-green, and it appeared about four times as bright as 
the planet Venus. 

Meteors were also observed during the month on the follow- 
ing dates: 

ist.—Charleston, Ill.; Fort Bidwell, Cal. 

5th and 9th.—Fort Grant, Ariz. 

Iil.; Kalamazoo, Mich.; Elkin, Ky.; Evans- 
ville, Ind, 

13th.—Riverside, Cal.; Springfield, Ill. 


deep drifts, resembling snow drifts; at some street corners the 
sand accumulated to such a depth as to impede travel. 


San Carlos, Ariz., 26th: a violent sand and dust storm set 
in from the south at about 2.30 p. m. and continued for about 


one hour, the wind blowing at the rate of thirty-five miles per 


hour; a dense cloud of sand and dust enveloped everything. .« 
Sand storms also oceurred at the following places: 
Rio Grande City, Tex., 2d: Fort McDowell, Ariz., 2d, 3d, 
5th, 23d, 29th, 30th; Yuma, Ariz., 2d, 12th, 13th; Keeler, Cal., 


5th, 13th, 18th; Fort Thomas, Ariz., 8th, 14th; Maricopa, 
| Ariz., 22d; Fort Maginnis, Mont., 25th.; San Carlos, Ariz., 


25th, 29th, 30th. 
SUN SPOTS. 


Mr. H. D. Gowey, of North Lewisburg, Champaign Co., 


Ohio, reports having observed sun spots on the following dates : 


Ist, 3d, 4th, 7th, 10th to 19th, 2ist, 22d, 23d, 26th to 30th, or sun 
spots were observed on every clear day during the month. 

The following report on sun spots is taken from the report of 
the “Illinois Weather Service :” 

Mr. John W. James, observer at Riley, McHenry county, reports, as fol- 
lows: ‘“‘A very large spot came in sight on east limb of sun on the 5th, was 
on sun’s meridian 11th, and disappeared, by the solar rotation, 17th ; esti- 
mated diameter, 37,700 miles. A smaller spot appeared on east limb, morn- 
ing of 26th.”’ 


VERIFICATIONS. 


INDICATIONS. 
The predictions for all districts east of the Rocky Mountains 
for June, 1887, were made by 2d Lieutenant F. M. M. Beall, 


| Assistant; the verifications were determined by 1st Lieutenant 


Robert Craig, 4th Artillery, U. 8. Army, Acting Signal Officer 
and Assistant. 


Signal Corps, Assistant; those for the Pacific coast districts The detailed comparison of the tri-daily indications for 
were made by 2d Lieutenant J. BE, Maxfield, Signal Corps, June, 1887, with the telegraphic reports for the succeeding 
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thirty-two hours, shows the general average percentage of 
verifications to be 74.42.* The percentages for the different 
elements are: Weather, 75.67;* wind, 64.10;* temperature, 
75.41.* By states, etc., the percentages are: For Maine, 70.67; 
New Hampshire, 70.31; Vermont, 67.86; Massachusetts, 71.40; 
Rhode Island, 78.57; Connecticut, 76.10; eastern New York, 
71.63; western New York, 71.02; eastern Pennsylvania, 73.98; 
western Pennsylvania, 74.62; New Jersey, 77.03; Delaware, 
75.62; Maryland, 76.88; District of Columbia, 77.50; Vir- 
ginia, 79.51; North Carolina, 75.96; South Carolina, 75.70; 
Georgia, 77.50; eastern Florida, 75.06 ; western Florida, 83.60; 
.Alabama, 76.79; Mississippi, 72.38; Louisiana, 72.79; eastern 
Texas, 80.62; Arkansas, 69.69; Tennessee, 70.67; Kentucky, 
77.99; Ohio, 76.92; West Virginia, 78.93; Indiana, 77.63; 


Illinois, 74.29; lower Michigan, 72.19; upper Michigan, 63.21; | 
Wisconsin, 74.87; Minnesota, 70.85; Iowa, 77.05; Kansas, 
70.45; Nebraska, 71.64; Missouri, 71.52; Colorado, 76.77; 
eastern Dakota, 66.53; Washington Territory, 70.94; Oregon, | 
76.43; northern California, 85.18; southern California, 90.05. 

There was one omission to predict, out of 8,352, or 0.01 
per cent. Of the 8,351 predictions that have been made, seven 
hundred and thirty-three, or 8.78 per cent., are considered 
to have entirely failed; six hundred and five, or 7.24 per 
per cent., were one-fourth verified; 1,580, or 18.92 per cent., 
were one-half verified; 1,537, or 18.40 per cent., were three- 
fourths verified; 3,896, or 46.66 per cent., were fully verified, | 
so far as can be ascertained from the tri-daily reports. 


CAUTIONARY SIGNALS. 


Of the total number of signals ordered during June, 1887, 
it was practicable to determine the justification or failure of. 


sixteen; of these, eleven, or 68.75 per cent., were fully justified | 


*In determining the —— average percentage and the percentages for the | 
different elements, the Pacific coast states have not been included. 


both as to direction and velocity. But one on-shore signal was 
ordered and this was not justified; for northeasterly winds 
eight signals were ordered, all of which were justified; seven 
signals were ordered without regard to direction, and of these, 
three, or 42.86 per cent., were justified. No signals were 
ordered late. 

In addition to the above, there were ordered at display sta- 
tions three signals, the justification of which it was impracti- 
cable to determine. 

LOCAL VERIFICATIONS. 


The following is from the report of the “ Michigan State 
Weather Service” for June, 1887 : 


The percentage of verification of weather and temperature signals for the 


/month is as follows: temperature, 87.2; weather, 83.0; temperature and 


weather, 85.1. 

The railway weather signals were verified as follows: Detroit, Grand Haven, 
and Milwaukee Railway, 84.3; Chicago and Grand Trunk Railway, 83.7; Port 
Huron and Northwestern Railway, 84.6. 

The following is from the June, 1887, report of the “ Minne- 
sota Weather Service :” 

Verifications of weather signals for Minnesota were 79 per cent. for weather 


and 80 per cent. for temperature ; for eastern Dakota, 78 per cent. for weather 


and 78 per cent. for temperature ; for northern Iowa, 76 per cent. for weather 
and 89 per cent. for temperature. 


The following is from the June, 1887, report of the “South 


‘Carolina Weather Service :” 


The percentage of verification of the weather and temperature predictions for 


the whole state was: for weather, 81.6 per cent. ; for temperature, 92.6 per 


cent. 

The following is from the June, 1887, report of the “ Ten- 
nessee State Board of Health Bulletin :” 

The percentage of verification of the temperature and weather predictions 
| during the month at Nashville and Clarksville were as follows: Nashville, tem- 
perature, 80.0 per cent.; weather, 73.3 per cent.; Clarksville, temperature, 


100.0 per cent.; weather, 53.3 per cent. 


STATE WEATHER SERVICES. 


The following extracts are republished from the reports for June, 1887, of the directors of the various state weather services: 


The “Alabama Weather Service,” P. H. Mell, jr., of the 
Agricultural and Mechanical College, Auburn, director: 


The average temperature for the month was about the normal, but a cool 
wave which passed over the state on the 14th did some little damage to the 
cotton plant in checking its growth and causing lice to attack the tender plant; 
no material damage, however, is reported from this cause. 

The rainfall was well distributed over almost the entire state and has affected 
all — particularly corn, very favorably. All crops are reported as good 
and in better condition than for years. 

Summary. 
Mean temperature, 79°.8; highest temperature, 102°, at Fayette, Mont- 


gomery, and Mount Willing, on the 19th; lowest temperature, 48°, at Gadsden, | 
on the 14th; range of temperature, 54°; greatest monthly range of temperature, | 


48°, at Gadsden and Mount Willing; least monthly range of temperature, 24°, 
at Tuscaloosa; mean daily range of temperature, 14°.3; greatest daily range of 
temperature, 43°, at Gadsden, on the 14th; least daily range of temperature, 
0°, at Oswichee, on the 28th. 

Mean depth of rainfall, 3.82 inches; mean daily rainfall, 0.127 inch; great- 
est depth of monthly rainfall, 8.91 inches, at Mobile; least depth of monthly | 
rainfall, 1.28 inches, at Gadsden; greatest daily local rainfall 3.09 inches, at 
Mobile, on the 21st. 

Average number of days on which rain fell, 8; average number of cloudy 
days, 8; average number of fair days, 14; average number of clear days, 8; 
warmest days, 18th 4nd 19th: coldest days, Ist, 2d, and 14th. 


The ** Dakota Weather Service,” under the direction of Mr. 
P. F. McClure, Commissioner of Immigration : 


The normal temperatuge for the month of June in Dakota, as computed | 


from the observations at stations of the United States Signal Service for seven 
years past, is 64°.7. The average daily temperature for June, 1887, has been 
warmer than usual, exceeding the normal by about 1°, and the average mean 
of the year 1886 by 4°, and the mean of 1885 by 5°.7. 


The rainfall in Dakota during the month of June, covering a period of seven | 


years from and including 1881, has averaged 3.42 inches. The present year 
we have had 3.23 inches, being 0.19 of an inch below the average, although 


but three of the years of the seven, viz., 1881, 1882, and 1885, have exceeded | 


in the quantity of rainfall in June that of the season of 1887. 


| The **Monthly Review of the [llinois Weather Service,” 
Col. Charles F. Mills, director: 


| The month of June, 1887, was notable for its high temperature, excess of 
' sunshine, and great deficiency of precipitation. 

| A drought prevailed from the 9th to the end of the month, broken only by 
| light local showers in the northern and central divisions from the 18th to 
| 20th, and in the southern division on the 24th and 25th. Showers were fre- 
quent from the Ist to 9th, the amount of rainfall during that period being more 
en double that of the remainder of the month. The average deficiency was 
| three inches for the state, and the greatest deficiency for any section was from 
four to five inches for De Kalb county. 

The mean temperature of the month was three degrees above the June nor- 
mal, and is the highest June mean temperature recorded in the past thirteen 
years. The maximum temperature. 104°.0, was reported from the northern 
and southern divisions on the same date, and is the highest June maximum 
temperature on record. A cool wave swept over the state on the 23d, the 
| daily mean temperature falling gradually from 82°.0 on the 20th, to 63°.0 on 
'the 23d, and then rose gradually to 79°.0 on the 30th. Light frosts were re- 
| ported on the 23d-24th, in the lowlands of the northern counties, doing little, 


lif any, damage to crops. 

A severe local dust storm was reported from the north-central counties on 
the 18th, and a correspondent from Montgomery county reports a regular 
cloud-burst on the 16th that surpassed in violence anything of the kind that 
has heretofore occurred in that section. 

The percentage of sunshine averaged 10 per cent. above the June normal. 

The prevailing direction of the wind was from the southwest, and its maxi- 
mum hourly velocity forty-eight miles, from the north, on the 9th. The aver- 
/age hourly movement of the wind was about seven miles per hour. 
Temperature.—The mean temperature of the month for the state, 73°.4, 
_was 3°.1 above the June normal for past thirteen years, and 1°.1 above the 
highest June temperature in the same period. The mean temperature of the 
northern division, 72°.0, was 3°.5 above the June normal for past ten years ; 
of the central division, 73°.6, was 2°.1 above, and of the southern division, 
74°.6, was 1°.8 above. 

The month opened with a daily mean temperature of 60°.0 for the state, 
rising gradually to 75°.0 on the 4th, remaining in the seventies until the 16th, 
when it rose to 80°.0, remaining in the eighties for five days. A cool wave 
| swept over the state at this period, causing a fall of 19°.0, the daily mean tem- 
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perature being 68°.0 on the 23d, when it again commenced to rise until it 
attained 79°.0 on the 30th. The extreme monthly mean temperatures re- 
anes were 67°.3 from Chicago, Cook Co., and 79°.2 from North Caledonia, 
Co 

The maximum temperature reported during the month, 104°.0, was two 
degrees above the highest recorded in June for past ten years, and was re- 
ported from Oquawka, Henderson Co., and Benton, Franklin Co., on the 
19th. The minimum temperature, 42°.0, was reported from Hennepin, Put- 
nam Co., and Louisiana, Pike Co., Mo., on the 24th. 

l'vecipitation (inches and hundredths ).—The rainfall for the month was very 
light, the average for the state being 2.91 below the June nurmal for past tén 
years. Rain fell generally from Ist to 9th, but from the latter date to the end 
of the month there was a continued drought, broken only by light local showers 
in the northern division from 18th to 21st, and in the southern division on the 
24-25th. More rain fell in the period from 1st to 9th than double that of the 
remainder of the month. 

The average rainfall for the northern division, 1.61, was 2.78 below the June 
normal for past ten years; of the central division, 1.62, was 3.36 below, and 
of the southern division, 2.12, was 2.55 below. The averages for the three 
divisions and the state for the month are the lowest on record for June; that 
for the state being 1.34 below the lowest heretofore recorded (June, 1878). | 
The average for the months April, May, and June, 1887, 7.23, is 4.93 below 
the ten-year normal for those months. The greatest monthly rainfall, 3.78, 
was reported from Albion, Edwards Co., and the least 0.00 (no rain) was re- | 
ported from Decatar, Macon Co. 

The “Indiana Weather Service,” Prof. H. A. Huston, of | 
Purdue University, Lafayette, director : 

I'he temperature was considerably above the normal, while the range was 
comparatively small. The extreme for the state was from 39°.0, at Mauzy, on 
the 24th, to 98°.0, at Mount Vernon, on the 20th, so that the extreme monthly | 
range occurred between the 20th and 24th. 

Precipitation was greatly below the average, about three inches for the | 
whole state, and varied very much in different parts of the state, from one- | 
tenth of an inch at Princeton to 5.98 inches at Columbia City. Notwithstand- 
ing thi« deficiency in the rainfall, the harvest has not suffered materially, and 
bids fair to be an average one. If any important crop has suffered it is pota- | 
toes, which is reported a total failure in some localities. 

Thunder-storms were few and not very violent, and nearly all occurred dur- 
ing the first week of the month, as did nearly all the rainfall, also. 

The ** lowa Weather Service,’’ Dr. Gustavus Hinrichs, lowa 
City, director : 

June, 1887, was very hot and rather dry, fair to fine weather, with southerly 
winds or calms, prevailing. 

The mean temperature of the air was three and a half degrees above normal. 
During the past forty-eight years June has but once been as warm (1840) and | 
twice only been warmer still by two degrees, namely, in 1865 and 1873. The 
number of hot days was ten, fully three times the normal number. The | 
middle decade was the hottest, being about eight degrees above the normal ; 
the first decade was five and a half degrees above, but the last decade was | 
cool, being nearly three degrees below normal. | 

The cloudiness was about twenty per cent. less than normal, and clear days | 
were two and a half times as numerous as cloudy days. The dryness of the | 
air was greatest on the 17th, when the relative humidity at 2 p. m. came down 
to twenty-eight per cent. 

The total run of the wind was light. Southerly winds and calms prevailed 
at fully three-fourths of all observations taken. No destructive storms oc- 
curred. The squall of the 18th extended over northern and eastern lowa 
locally, with heavy rain, thunder, and lightning. 

The total rainfall at the central station was coe than two inches, being onl 
forty per cent. of the normal amount. In the state the rainfall was less than | 
two inches along the Mississippi and in a belt extending from Buchanan and | 
Linn counties westward toward the middle of Iowa; it was also less than two | 
inches in the northwest. But in the north, west, and south the rainfall gener- 
ally exceeded three inches, and reached over six inches in Kossuth, Potta- 
wattamie, and Union counties. 

The greatest relief from the drought came by the extended rains of the | 
2h, 24th, and 80th. The rain frequency for the entire state has been quite 
large, rain having fallen on twenty days. But most of these rains were very | 
local, and locally even light; the six days of more general rain named did 
more good than the other fourteen days with local rains. On account of the | 
many showers rainbows were remarkably frequent. At the close of the month 
only the northeast of Towa is seriously behind in rainfall, and the early July | 
rains have made up for it already. It will be seen that our June rains this | 
year did not fail us in lowa, though in the east, parts of central Iowa, and | 
especially in the northeast, they were deficient in amount. If the ground had | 
not been so dry from spring and last summer our June rainfall this year would 
have been quite satisfactory, One stroke of lightning killed sixty-five head of 
sheep near South Amana onthe 18th. A man each was killed by lightning in 
Adams and Madison counties on the 20th while plowing corn. Light frost 
was noted on the 2ist in the northwest and northeast, heavier on the 23d in | 
the same localities. Very fine crepuscular beams were seen at sunset in east- 
ern Lowa on the I4th, which were mistaken by some for a form of northern lights. | 


The ‘* Kansas Weather Service,” Prof. J. T. Lovewell, | 
Topeka, director : | 


'and maturing of all the crops. 


June has been characterized by abundant rainfall, and by the rapid growth 
The weather has again been favorable to hus- 
bandry, and we may feel that Kansas has reason to rejoice in her prosperity. 

Temperature.—In eastern Kansas the temperature has been about normal, 
but in the western part of the state the range has been lighter. The highest 
temperature reported was at Brookville, 109°, on the 20th. The lowest tem- 
perature was 44°, at Wilson, on the Ist. There was a period of high tempera- 
tures from the 11th to the 22d, and another hot wave prevailed in the last days 
of the month. The first week was the coolest period. It has not been too 
hot at any time for the active prosecution of all kinds of business. 

Rainfall.—The rains prevailed generally throughout the state on the first 

three days of the month, also from fhe 8th to 12th, from the 23d to the 25th, 
and on the last three days. These rains have, in most cases, been accom- 
vanied by lightning and thunder. On the 24th, in the northeastern part of 
eckaenere county, a hail storm of considerable severity was reported, which 
destroyed crops so completely that farmers plowed up their grounds and re- 
planted. No other destructive storm has been reported, which is a fact 
worthy of note in a month when tornadoes have been considered most likely 
to occur. We may further add that the rains fell for the most part in gentle 
showers and in a way to do the greatest benefit to the crops. 

The dry part of the month, from the 12th to 24th, was favorable for securing 
the crops, and the wheat was all harvested in fine condition and is a fair crop. 
Oats were destroyed by chinch bugs, and have been harvested only for fodder 
in most cases. he corn has reached a high degree of maturity for the season, 
and seems now likely to make an extraordinary crop. 

The previous deficiency of rain had rendered the ground very dry, and the 
rains of this month have been most timely to avert the failure to crops which 
must have resulted had the drought prevailed a few weeks longer. 


The “Michigan Crop Report” (the state weather service is in 
charge of N. B. Conger, Sergeant, Signal Corps, at Lansing): 


The temperature from the Ist to the 8th was slightly below the normal, and 
the precipitation was above the normal, with heavy rains on the 5th. From 
the 9th until the afternoon of the 17th the weather was hot and dry. Tem- 
perature recorded at many stations above 90° on the 17th. On the afternoon 
of the 17th a heavy thunder-storm occurred, accompanied by brisk winds. 
This storm was reported in twenty-two counties, and the time was recorded as 
from 3 p. m., the beginning, to 10.20 p. m., as the time of ending. Local 
showers occurred on the 18th, 20th, 21st, 22d, and 23d, and no rain is recorded 
as falling after that date, until the afternoon of the 30th. The temperature 
reached the minimum on the 24th to 26th throughout the state, and then began 
a steady rise which reached the maximum on the 28th, 106°.5, at Grayling, 
and continued high on the 29th and 30th. No rainfall is recorded in Allegan 
county after the 9th. 

Temperature.—The mean temperature for June, 67°.5, is 4°.9 above the 
normal. The mean temperature for the Upper Peninsula is 61°.0; northern 
counties, 63°.2; central, 68°.8, and the aad nal 69°.8. The mean tempera- 
ture of the central and southern sections is 4°.4 above the normal. 

The mean maximum temperature for the state is 91°.5; this is considerably 
above the normal, and the month is remarkable for the extremes of tempera- 
ture. ~ temperature, 106°.5, at Grayling, 28th; lowest, 37°.0, at Charle- 
voix, 27th. 

The mean of the minimum temperatures, 44°.9; mean range, 46°.6. The 
middle and latter part of the month record high temperatures. A cool way 


| passed over on the 24th to 26th, with light frost reported in Crawford county 


on the morning of the 26th. 

Precipitation.—The mean rainfall for June, 2.67, is 1.13 inches below the 
normal. The mean rainfall, by sections, is as follows: Upper Peninsula, 2.72 
inches, northern section, 2.36 inches; central section, 1.78 inches, and the 
southern section, 4.41 inches. It will be seen by these means that the heaviest 
rainfall was recorded in the southern counties, while the central counties re- 
ceived the lightest. The mean of the central and southern counties is 1.00 
inch below the normal. 

The southern section received a heavy rainfall from the Ist to the 5th. 
Adrian reports 3.05 inches on the Ist, and Buchanan reports a fall of 2.53 on 
the 4th. The heavy fall of rain on these days brings the precipitation of the 
southern counties up to the normal, while all other sections are below. The 
thunder-storm of the 17th was reported in twenty-two counties, from 3 p. 
m. to 10 p. m., and was preceded by high winds and some damage was re- 
ported. The rainfall from this storm was about the average, except in the 
southeastern part of the state, where heavy rain fell, and, with the brisk winds, 
“lodged"’ grain to some extent. 

Winds.—The month has been remarkable for the absence of high or de- 
structive winds. The mean total movement of the wind is 4,631 miles, or 
154.4 miles per day. The maximum velocity of wind is reported at Mackinaw 
City, 47 miles, southeast, on the 17th. Local wind storms were reported at 
Hudson on the 8th and 20th, doing some damage to trees. 


The ‘‘ Minnesota Weather Service,”’ Prof. Wm. W. Payne, 
Carleton College, Northfield, director : 


The month was notable for an abnormally high temperature and deficiency 
of precipitation in the southern counties. The frost on the morning of the 23d 
did some little damage to tender vegetation. For the week ending June 4th 
the temperature and precipitation were deficient ; for the second week there 
was an excess of temperature and a lack of precipitation; for the third week 
there was an excess of temperature and precipitation; from the 18th to the 
close of the month the weather did not vary much from the average, so that 
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the crops were generally in a favorable condition, except in southeastern Min- | 
nesota, where the prospects are poor, as the rainfall for May and June in this | 
locality has been only fifty per cent. of the average for these months. 

Temperature,—The mean for the state is 68°.3; this is 2°.9 above that of | 
1886 and 4°.2 above that of 1885. The mean has varied from 2°.0 above the | 
normal in the southeastern counties and over 3°.0 above in the Red River 
Valley to nearly 3°.0 below the normal in the neighborhood of Duluth, at which | 
place the mean temperature is the lowest noted since 1876. At La Crosse the 
mean is the highest observed for June in fourteen years. Two well-marked | 
cool terms occurred ; these were on the 4th and 5th, and from the 23d to the | 
25th. The minimum temperature for the month was age during the 
former of these periods at Grand Forks and Pokegama Falls, where it was 
32°.0. Frosts were reported during both of these terms as far south as the 
forty-third parallel. e warmer periods of the month were the 6th and 7th, 
14th to 17th, 28th and 29th. The maxima temperatures, as in the month pre- 
ceding, and with few exceptions, were recorded in the northwestern and north- 
central counties. The monthly range of temperature for the state, which is 
64°.0, is not as great as for the corresponding month of either 1885 or 1886; | 
this range is the same as reported from Grand Forks. The lowest monthly | 
mean temperature is 55°.4, reported from Duluth; this is over 10°.0 below that 
for stations a few hundred miles distant, and seems to be due to the cooler and | 
denser air moving from the lakes toward the land, where the temperature was | 
higher and above the normal, and the atmosphere consequently lighter and 
more expanded. 

Precipitation.—This was generally deficient, except in the lower portion of | 
the Red River Valley, where there was a slight excess. The average for the | 
state is 3.84 inches ; this is .70 of an inch more than in 1886 and .69 less than | 
in 1885. The heaviest precipitation was in the northern portion of the state, | 
while heavy local showers brought the amounts above the average at a few 
southern stations; notably is this the case at Red Wing and Rochester, where 
the fall was over five inches. In the southeastern portion of the state the 
total rainfall was 3.3 inches below the average of the corresponding month 
for fifteen years. This deficiency, together with that of the month preceding, 
makes a total deficiency of six inches for the twomonths. At Duluth the pre- 
cipitation was 2.5 inches below the average and Saint Paul 1.9 inches below. 
The dates of general precipitation were the Ist, 3d, 7th, 8th, 11th to 14th, | 
16th, 18th, 20th, 27th, 29th, and 30th. Stations reporting over an inch of rain- 
fall, with the dates and amounts, were; Pine River Dam, 30th, 1.08; Grand 
Forks, 16th, 1.82; Albert Lea, 12th, 1.08; Red Wing, 14th, 3.60; Rochester, 
14th, 2.42; Park Rapids, 11th, 1.43, and 16th, 1.80; Northfield, 14th, 1.60; 
Delano, 14th, 1.17; Litchfield, 11th, 2.20; Morris, 29th, 1.25; Saint Vincent, | 
16th, 1.72; Moorhead, 29th, 1.36; Duluth, 17th, 1.41; Leech Lake, 1.05 on 
16th and 17th; Pokegama Falls, 11th, 1.11, and 16th, 1.28; Lake Winni- 
bigoshish Dam, 17th, 1.08. 

Winds.—The prevailing direction was from the southeast. 


The * Mississippi Weather Service,’ Prof. R. B. Fulton 

the University of Mississippi, Oxford, director : 
Summary. 

Mean temperature, 79°.0; the highest observed was 105°.0, at Okolona and | 
Columbus; the lowest, 52°.0, at Jackson, on the 15th, and Batesville on the | 
24th; absolute range, 53°.0. 

Average depth of rainfall, 4.34 inches; greatest monthly rainfall, 8.22 inches, 
at Biloxi; least monthly rainfall, 1.20 inches, at Batesville. 


The “Missouri Weather Service,” Prof. Francis E. Nipher, | 
of Washington University, Saint Louis, director: 

The mean temperature for the past month has been 75°.9, which is 1°.2. 
2 »ve the normal at the central station. The highest temperature during the 
month, 95°.6, was observed on the 20th, and the lowest, 56°.3, on the Ist. The 
rainfall for the month was 2.29 inches, which is 3.19 inches below the average 
for Saint Louis. Rain fell on eight days during the month. 

In the state the rainfall was heavy in the western and southwestern parts, | 
while in the north and eastern parts along the Missouri and Mississippi rivers 
the fall was below the normal. The heaviest falls reported were: Houstonia, 
10.07; Miami, 7.88; Sedalia, 7.83; Pleasant Hill, 6.55; Springfield, 6.32; Pro | 
Tem, 6.07, and Leavenworth, 5.45 inches. 

The highest temperatures in the state were 101°, at Pro Tem; 100°, at | 
Miami and Louisiana; 99°, at Sedalia; 98°, at Troy, and 97°, at Mascoutah, | 
Ill., and signal office at Saint Louis. The lowest temperatures were 40°, at | 
Tronton; 42°, at Louisiana; 44°, at Steelville, and 48°, at Troy. | 

Observers report the crops in good condition generally. Wheat harvest | 
about ended at the close of the month. | 


The ‘‘ New Jersey Weather Service,” Prof. George H. Cook, 
of the Agricultural College, New Brunswick, director : 


The rainfall for June was far above the average and came in time to save | 
most of the crops that suffered so much in May from drought. Ten stations— | 
New York, Philadelphia, Atlantic City, Dover, Paterson, Newark, South | 
Orange, Somerville, New Brunswick, and Moorestown—show an average ex- | 
cess of 3.05 inches. 

Seventeen stations report rain to have fallen on an average of ten days out | 
of the thirty. 

Eleven stations report an average of nine days on which the cloudiness was 
equal or exceeded eight ona scale running from0 to 10. Atlantic City, Phila- | 
delphia, South Orange, and Clayton enjoyed the most sunshine. 


of 


The mean temperature at eleven stations, as compared with normals deter- 
mined from past records of New York City, Philadelphia, Atlantic City, 
Dover, Paterson, Newark, South Orange, Readington, Somerville, New Bruns- 
wick, and Moorestown, shows an excess of heat received during June of six- 
tenths of a degree. 

The most destructive storm of the month, which occurred on the 22d, tray- 
ersed the state in a northeasterly direction and was due to the presence of areas 
of low pressure on the lakes which moved slowly into Canada. We first hear 
of the lenens done in Delaware before it reached us, and then of the havoc 
displayed in New York and New England after. New Jersey received its 
share. The downpours in some sections of the state were without comparison 
the heaviest recorded in years. In one day the rainfall at Lambertville 
measured 6.91 inches. The thunder was loud and the lightning terrific. 
Damage inflicted was considerable. At Plainfield the lightning struck the 
steeple of St. Mary’s Roman Catholic Church, on Liberty street, and shattered 
one of the large side windows. Mr. V. W. Nash’s residence was struck. A 
wire bird-cage was twisted into an unrecognizable shape. A large barn near 
New Market, belonging to Randolph Giles, was uk and nearly destroyed 
by fire. At Newark, large trees were torn asunder and the side of a new 
house on Sixteenth avenue was blown down. At Morristown a house on 
Water street was struck and set on fire, and considerable damage was done at 
the railroad station to the telegraph wires. 


The “‘ North Carolina Weather Service,” Dr. Charles W. Dab- 
ney, jr., of Raleigh, director: 
Summary. 


Temperature (in degrees).—Mean for June, 1887, 73.8; normal for June, 
74.6; departure from the normal, —0.8; highest, 102.0, on the 20th, at Mount 
Pleasant, N. C.; lowest, 43.0, on the 13th, at Marion, N. C.; absolute range, 
59.0; mean daily range, 21.4; highest on record, 102.0, occurred in 1874, at 
Norfolk, Va., and in 1887, at Mount Pleasant, N. C.; lowest on record, 43.0, 
oceurred in 1887, at Marion, N. C., as far as known; greatest daily range, 
87.0; least daily range, 6.6; warmest day, 27.5 above the normal, on the 20th; 
coldest day, 31.5 below the normal, on the 13th. 

Precipitation (inches and hundredths).—Average for June, 1887, 4.24; 
normal for June, 4.41; departure from the normal, —0.17; daily average, 
0.14; greatest monthly rainfall, 9.74, at Southport, N. C.; least monthly rain- 
fall, 2.18, at Chattanooga, Tenn.; greatest local daily rainfall, 2.87, at Raleigh, 
N. C., on the 23d. Daily rainfalls (exceeding one inch): Raleigh, N. C., 2.87; 
Charlotte, N. C., 1.60; Wilmington, N. C., 1.78; Norfolk, Va., 1.12; Cape 
Henry, Va., 1.61; Knoxville, Tenn., 1.46; Southport, N. C., 2.06; Davidson 
College, N. C., 1.45; Salisbury, N. C., 1.70; Weldon, N. C., 2.07; Marion, 
N. C., 1.10; Mount Pleasant, N. C., 1.48; Lenoir, N. C., 2.40. 

Winds.—Prevailing direction for June, 1887, northeast; average direction 
for June, southwest; highest velocity, thirty miles, from the southwest, on the 
Ist, at Chattanooga, Tenn. 

Weather.—Average number of clear days, 11.7; average number of fair 
days, 12.1; average number of cloudy days, 6.2; average number of rainy 

ays, 9.1. 

Droughts.—Longest duration of: At Lenoir, N. C., from 7th to 19th, 138 

days; at Reidsville, N. C., from 11th to 17th, 7 days; at Tarborough, N. C., 


‘from 12th to 2Ist, 10 days; at Marion, N. C., from 12th to 20th, 9 days; at 


Davidson College, N. C., from 11th to 20th, 10 days; at Salisbury, N. C., 


| from 11th to 19th, 9 days; at Mount Pleasant, N. C., from 12th to 19th, 8 


days; at Charlotte, N. C., from 24th to 30th, 7 days; at Southport, N. C., 
from 12th to 21st, 10 days; at Wilmington, N. C., from 12th to 21st, 10 days; 
at Raleigh, N. C., from 12th to 19th, 8 days; at Weldon, N. C., from 24th to 
30th, 7 » Be at Lynchburg, Va., from 12th to 19th, 8 days; at Norforlk, Va., 
from 24th to 30th, 7 days; at Cape Henry, Va., from 24th to 80th, 7 days; 
at Chattanooga, Tenn., from 12th to 20th, 9 days; at Knoxville, Tenn., from 
9th to 20th, 12 days. Average number of days (longest duration of), 9. 
Frost (light), 12th, 13th. 


The ‘*Ohio Meteorological Bureau,” Prof. B. F. Thomas, of 
the Ohio State University, Columbus, president : 


The weather for June was remarkable for the high barometric pressure 
prevailing, and for high temperature and clear skies. The mean baro- 
metric pressure was 29.990 inches, our highest Juné mean. The five-year 
—_ is 29.968 inches. The highest reading, 30.453, and the lowest, 29.620, - 
were both the highest recorded for June. The barometric range, .833 inch, 
was less than for any preceding year, except 1886, indicating a uniformly high 
pressure throughout the month. 

The mean temperature was 71°.0. The highest June mean for any preced- 
ing year was 67°.5, in 1886, while the five-year average is 63°.3. The June 
normal for the state is 70°.36. The mean temperature for the northern section 
was 69°.3; for the middle section, 70°.5, and for the southern section, 72°.5. 

The highest point reached by the thermometer was 102°.0 on the 20th, at 
Pomeroy, our highest June reading. The lowest was 38°.0 on the 24th, at 
Paulding ; this is 4°.0 higher than any preceding June minimum. Fourteen 
days were reported as clear, and six only as cloudy. 

he mean rainfall, 3.85 inches, was slightly below the average, which is 4.19, 
The June normal is 4.02 inches. The greatest rainfall reported was 6.67 
inches, at Hudson, and the least, 1.69, at Washington Court House. The 
greatest rainfall recorded during one day was 3.37 inches at Napoleon on the 
lst. There were also four records of over two inches in one day, on the 4th, 


5th, and 7th, apparently from local storms. 
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Two heavy rains crossed the «tate during the first week, and a third on the 
#th and Oth ushered in a week of clear weather. The northern section had 
light rains on the 17th, 18th, 19th; and on the 20th another general storm oc- 
carred, giving a moderate rainfall from the 20th to the 23d, when the month 
was finished with fair weather. 

Summary. 

Mean temperature, 71°.0; highest temperature, 102°.0, on the 20th, at Pom- 
eroy ; lowest temperature, 38°.0, on the 24th, at Paulding ; range of temper- 
ature, 64°.0; mean daily range of temperature, 22°.6; greatest daily range of 
temperature, 45°.0, on the 27th, at Paulding; least daily range of temper- 
ature, 2°.5, on the 10th, at Napoleon. 

Average number of clear days, 14.0; average number of fair days, 10.0; 
average namber of cloudy days, 6.0; average number of days on which rain 
fell, 9.7 

Greatest number of days on which rain fell, 15, at Cleveland ; least number 
of days on which rain fell, 6, at North Lewisburg and Sydney. 

Mean monthly rainfall, 3.86 inches; average daily rainfall, .128 inch ; 
average monthly rainfall for northern section, 4.21 inches ; average monthly 
rainfall for middle section, 3.92 inches ; average monthly rainfall for southern 
section, 4.40 inches; greatest rainfall, 6.67 inches, at Hudson ; least rainfall, 
1.60 inches, at Washington Court House. 

Prevailing direction of wind, southwest. 

“Oregon Weather Service,” report prepared by B. 8. Pague, 
Private, Signal Corps: 

Temperature.—The temperature was below the normal throughout the state, 
especially along the coast. A warm wave extended over the state’on the 22d; 
except in the southeastern counties, where it was felt on the 22d. Ashland 
reports the highest temperature, 103°. It was generally cool during the first 
half of the month, the lowest reported was 24°, on the Sth, at Linkville. 

Rainsall.—The rainfall has been below the average in all parts of the state, 
except in the northeastern counties where it was slightly above the average. 
The moet marked departure was at Astoria, where it was 1.15 inches below 
the average, and at Bandon, where it was 1.01 below the average. The sea- 
sonal rainfall has been above the average along the coast and interior valleys, 
except in Portland, where it was nearly normal, and below the average in the 
southern part of the state. The greatest excess was at Astoria, where it 
amounted to 15.27 inches. The greatest deficiency was at Lakeview, where 
it amounted to 4.87 inches. Rain fell on ten days at Portland, and on a less 
number of days at the other stations, the least number of days being at Ban- 
don, where it fell on only three days. 

Weather.--No general storm appeared daring the month ; the rainfall was 
in showers, and the prevailing weather was clear. 

Winds.—The winds were generally northerly, except at Astoria where they 
were southwesterly, and at Lakeview where they were southerly. They were 
generally fresh, rather above the average in force. 

Lakeview reports frost on the 6th, snow (in small quantities) on the 5th and | 
lith, and a thunder-storm on the 22d. 


The “South Carolina Weather Service,” Hon. A. P. Butler, | 
Commissioner of Agriculture for South Carolina, director : 


The noteworthy features of this month have been: Ist. The cool weather | 
which occurred from the 12th to 14th. 2d. The unusually high temperature | 
of the 19th and 20th; and 3d. The period of dry weather, which, with the ex- 
ception of light local showers on the 10th and 11th, prevailed in all sections of 
the state from the 3d until the 20th. | 

A warm wave occupied the state on the 9th and 10th, and during those | 
dates the maximum temperature at several stations reached or exceeded 100°. 
On the 9th the maxima were as follows: Chester, 108°; Blackville, 102°; 
Jacksonborough, 100°; Saint George's, 100°; Bennettsville, 99°; Brewer 
Mines, 08°. Onthe 10th they were: Saint Matthew's, 102°; Hampton, 101°; 
Jacksonborough, 100°; Saint George's, 100°; Winnsborough, 99°; Bennetts- 
ville, 90°; Chester, 90°; Allendale, 99°; Yemassee, 98°. 

During the hot wave of the 18th to 20th the maximum temperature at many 
of the stations reached 100° on three successive day 8. 

The mean temperature for the month has been, notwithstanding the high 
maxima for the thre days referred to above, slightly below the normal. At 
Charleston the mean temperature was 77°.4, or about 2° below the mean for 
the last sixteen years. tn the central and upper counties the difference is 
slight. 

The rainfall has been less than the average in all sections of the state. At 
Charleston it was 4.54 inches, which is 1.12 inches less than the average rain- 
fall for June, as determined from records of the past sixteen years. 

The month as a whole has been favorable to emien operations. The ab- 
sence of rain enabled farmers to harvest successfully the small grain crops. 
Corn began to suffer for rain, but the abundant and timely showers which | 
occurred during the last decade of the month prevented any serious damage. | 


NOTES AND 


OCEAN FOG PREDICTIONS, | 


[By Sergeant E. B. Garatort, Signal Corps.) 
In articles in the Monruiy Wearner Review relative to this subject it was 
shown that the fog of the Banks of Newfoundland was caused by warm air 


Summary. 

Mean temperature, 77°.9; highest temperature, 107°, at Bennettsville and 
Hampton, on the 20th; lowest temperature, 44°, at Kingston, on the 18th; 
range of temperature, 63° ; test daily range of temperature, 47°, at Spar- 
tanburg and Hampton, on the 14th; least daily range of temperature, 6°, at 
Brewer Mines, on the 11th, and at Charleston on the 26th. 

Mean depth of rainfall, 3.53 inches ; greatest monthly rainfall, 5.72 inches, 
at Newberry; least monthly rainfall, 1.13 inches, at Bennettsville ; greatest 
daily rainfall, 3.12 inches, at Winnsborough, on the 23d; least daily rainfall, 
trace (amount inappreciable), at Charleston on the 2d, and at Columbia on the 
19th, 2Ist, and 27th. Average number of rainy days, 8.1. 

Copious rains occurred in the upper and middle counties on the 1st and 2d, 
and from the 20th to the 23d In the lower counties the heaviest rains of the 
month occurred during the period from the 25th to 27th, inclusive. 

The following is an extract from the report of the ‘‘ Meteoro- 
logical Department of the State (Tennessee) Board of Health,” 
prepared under direction of J. D. Plunkett, M. D., President 
of the State Board of Health, by H. C. Bate, Signal Corps, 
Assistant, Nashville: 

The special meteorological features for the month of June were the high 
temperature about the 19th and 20th, the severe local hail storms, the abnor- 
mally small amount of precipitatiog, and the small percentage of cloudiness. 

The mean temperature was 73°.4, the highest for the past five years, except 
in 1885, when it was 74°.6. The highest temperature reported was 100°.0 on 
the 19th and 20th, and was 2°.0 above the record of the five preceding years. 
The lowest was 45°.0, recorded on the 25th, although from most of the stations 
in the state the minimum was recorded onthe Ist and 2d. This was the lowest 
reported during the past five years. It was reported from the Cumberland 
plateau, one of the most elevated stations in the state. The range of tempera- 
ture was several degrees more than that previously reported. 

The mean rainfall was 2.77 inches, by far the tonaliing’ amount for June in 
many years. It was about an inch and a half less than in 1885, and four 
and one-half inches less than the mean for June of last year, which was 
abnormally great. At many places in the state the rainfall was the least 
recorded in many years. At Memphis and Nashville it was the least 
June rainfall since the establishment of the Signal Service observations 
in 1871, and at Chattanooga it was the least since 1879. Of the amount 
the eastern division ieaateal i an average of a little more than two and a half 
inches, the middle division about three inches, and the western division about 
two and a half inches. The rains were, for the most part, light and local in 
their character and badly distributed, only a few being general, notably those 
of the Ist, 8d, 6th, and 21st. During the first decade rains were frequent, but 
during the second decade there was scarcely any rain in the state, a few sta- 
tions in the central part reporting light showers, and most of them inappreci- 
able. The greatest rainfall was 5.30 inches, reported at Savannah, and the 
least was only 1.04 inches, reported at Memphis, about one hundred miles dis- 
tant. The greatest local daily rainfall was 2.60 inches, reported on the 21st at 
Manchester. Perhaps the heaviest local rain of the month was at Lynnville, 
Giles Co., on the 19th. The days of the greatest rainfall were the Ist, 3d, 6th, 
and 21st, and of these the greatest was on the Ist. There were eight days on 
which no rain was reported in the state. While the drought during the second 
decade of the month was somewhat injurious to the growing crops, it was very . 
favorable for the wheat and hay harvest, which progressed most favorably, and 
much was added to the yield, especially of the latter. 

Summary. 

Mean temperature, 73°.4; highest temperature, 100°.0, on the 19th, at 
Cookeville, and on the 20th, at Austin ; lowest temperature, 45°, on the 25th, 
at Farmingdale; range of temperature, 55°.0; mean monthly range of tem- 
erature, 42°.5; greatest monthly range of temperature, 52°.0, at Hohenwald ; 
feast monthly range of temperature, 30°.0, at Covington ; mean daily range of 
temperature, 18°.5; greatest daily range of temperature, 38°.0, on the 14th, at 
Farmingdale, and on the 20th, at Hohenwald ; least daily range of temperature, 
8°.0, on the Ist, at Florence Station ; on the 3d, at Ashwood ; on the 11th at 
Covington, and on the 28th, at Beech Grove ; mean of maximum tempera- 
tures, 95°.8; mean of minimum temperatures, 58°.3. 

Average number of clear days, 13.8; average number of fair days, 10.5; 
average number of cloudy days, 5.7; average number of days on which rain 
fell, 8.6. 

Mean depth of rainfall, 2.77 inches ; mean daily rainfall, 0.092 inch ; greatest 
rainfall, 5.30 inches, at Savannah; least rainfall, 1.04 inches, at Memphis; 
greatest local daily rainfall, 2.60 inches, on the 21st, at Manchester. 

Days of greatest rainfall, Ist 3d, 6th, 21st; day of greatest rainfall, Ist; 
days without rainfall, 12th, 18th, 14th, 15th, 16th, 17th, 23d, 24th. 

Varmest days, 19th, 20th ; coldest days, Ist, 2d. 

Prevailing winds, westerly. 


EXTRACTS. 


from over the Gulf Stream blowing over the cold surface of the ice-fields and 
Arctic currents; it was also shown that the cyclonic areas which passed over 


and from the North American continent were the agents whereby the inter- 
mingling of these masses of warm and cold air was effected. 
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In treating of the fog which developes over the ocean west of the sixtieth 
meridian and north of the thirty-fifth parallel, it will be necessary to consider, 
not only the influence of the ocean currents, but also the air which is blown 
from over the land. With the fact ever prominent that the intermingling of 
warm, humid air and cold or chilled air is necessary to fog development, it re- 
mains to determine how this contact may be meme about. 

In the case of Newfoundland fogs it appeared that the ocean currents and 
ice-fields afforded the means whereby the air overlying them was warmed or 
chilled. In the vicinity of the coast in more southern latitudes the ocean cur- 
rents still continue important nts in the development of fog. The Gulf 
Stream flows about northeast ‘ton the thirty-fifth parallel, and the normal 
condition of the air overlying its surface is warm and moist. To the westward 
of this warm current, and closely following the coast, a cold ocean current 
flows southwestward. The differences in temperature of air overlying these 
currents are not, ordinarily, sufficiently great to cause fog precipitation, and 
abnormal conditions are, therefore, required for its development. These con- 
ditions would exist with the contact between warm, moist air blown from over 
the Gulf Stream and cold air from over the continent, and to develope them 
it would be necessary to have a continued flow of air from the ocean, attend- 
ing the wind circulation in the eastern quadrants of a low barometer area, in- 
termingle with the cold air from over the land to the northward following its 
passage. The element of warm, moist air would thus be collected within the 
eastern half of a cyclonic area and the cold air would flow southward west of 
the storm-centre, the point of contact being in the southern quadrants. Under 
these conditions the devel of fog might be expected to continue until 
the intermingling masses of air had established a uniformity in temperature 
and direction of the air currents in any given locality. 

Observations of fog observed off the coast of North America in the vicinity 
of the fortieth parallel show that its development closely follows the passage of 
low barometer areas, and continues during the presence of the succeeding 
areas of high barometer, or until the passage of the high areas has allowed the 
winds to assume their usual westerly direction. 

In summing up the above conclusions, which are verified by a large num- 
ber of special fog reports rendered by shipmasters, it will be seen that the 
conditions necessary to fog development in the region referred to are a 
steady and continued south to east flow of air from over the ocean, closely 
followed by a flow of cold, northerly winds from the land, by means of which 
the differences in temperature requisite to fog precipitation are occasioned. 
Fog predictions could, therefore, be safely based upon the movement of areas 
of ee barometric pressure of pronounced strength which left the continent 
between the fortieth and forty-seventh parallels. 


the south and east winds from over the ocean preceding their arrival, and the 
fall in temperature which would accompany their departure from the coast, 
and allow of calculating the differences in temperature which would exist in 
the opposing currents, and the consequent likelihood of fog. These calcula- 
tions would be necessary to the successful making of fog predictions, and as 
they are already considered in the official predictions of the Signal Service 
for the Atlantic coast states, they could be readily extended to the adjoining 
ocean. 

It will be seen by referring to the statements in this series of articles, that 
the conditions favorable for fo 
simultaneously over the Grand Banks and over the ocean south of Nova 
Scotia, and off the coast of the United States in the vicinity, and to the 
northward, of the fortieth parallel. In the first named locality its develop- 
ment, being dependent upon winds from the south and east quadrants of a 
storm-area, would slightly precede that of more western longitudes, where 
its origin would attend the southward flow of wind through the western quad- 
rants of a low barometer area.- It is therefore evident that westward bound 
steamships encountering fog, in its earlier development over the Banks, would, 
in a majority of instances wherein the cyclonic conditions were well defined, 
experience fog west of the sixtieth meridian. 

PECULIARITIES OF FROST FORMATION. 

The following communication upon this subject is from an 
observer of the Signal Service: 

Rosesure, Orecon, June 13, 1887. 
The Curer Sienat Orricer, U, S. A., 
Washington, D. C. 

Sir: On page 91 of the Monrnity Wearner Review for March, 1887, a 
report from the voluntary observer at Manatee, Fla., relative to ‘‘ queer streaks 
in which frost is appearing,’’ is given, together with an explanation by the 
editor of the Review. 

Upon this subject, I have the honor to report that Mr. Godfrey, a very re- 
liable gentleman, who has a ranch on the west bank of the South Umpqua, 
three-quarters of a mile due southwest of this office, reports that on May 11, 
1887 (ft think the date a mistake, and that it was on May 12th), a peculiar 
frost occurred at his place among his potatoes and peas. The frost struck an 
occasional hill, a frost-bitten hill here, another there, and the same way 
throughout the two patches. 

The frost did not confine itself to a single row, nor to a succession of hills in 
a single row, but it dotted the entire two patches. The potatoes are distant 
from the peas about one hundred and fifty yards due south, and an orchard 
separates them. The potatoes have the orchard on the north, some high 
weeds separate it from the river on the east, the south is unprotected, and the 
west is open ground, where a range of hills, five hundred feet high, protect 


These areas would indicate | 
in their passage across the continent the probable strength and continuance of | 


development would, as a rule, exist almost | 


the entire ranch from westerly winds. The potatoes are in a nearly level (no 
| undulations) piece of ground, about fifty yards long and ten yards wide, ex- 
‘tending in rows from east to west, with a slight rise of ground in almost the 
| centre about two feet higher than at either end ; thesoil issandy. Rains were 
| frequent during the early part of May, and Mr. Godfrey is of the opinion that 
{the surface was cultivated, during the rainy period of the first part of the 
| month, previous to the frost. The moisture appeared to be evenly distributed. 
Trees protected the potatoes on the immediate north and bushes on the east. 
| No relation seemed to exist between the frosted and unfrosted partsin relation 
to trees or bushes, as the frost dotted the entire patch. There does not appear 
to be any underground springs. 

The peas are in rows, running north and south, about the same sized patch 
as that of the potatoes, all conditions the same, except that the soil surround- 
| ing the peas had not been cultivated at all, the orchard being in the souih, the 
| east some bushes, the north unprotected for one hundred yards or more, and 
on the west some thirty yards is his residence. The slope of the peas is from 
south to north; except the slight slope the ground is level, no undulations. 
The condition, quality, color, and constitution of the soil in both patches are 
the same. 

I personally examined the field, and deduced the above from Mr. Godfrey's 
remarks and my own observation. 

The occurrence was peculiar, and a solution of the problem would be in- 
teresting, inasmuch as the frost was so irregular in its action. 

Very respectfully, your obedient servant, 
B. S. PAGUE, 


Corporal, Signal Corps. 
SOIL TEMPERATURE AND MOISTURE. 


By Mitton Wurrtney, Superintendent of the North Carolina Agricultural Ex- 
perimental Station, Raleigh. 
(Reprinted from “ The Bulletin of the North Carolina Department of Agriculture.’’) 

Our work, commenced last year, on the temperature and moisture of the 
soil, still gives promise of yielding interesting and valuable results. We be- 
lieve we will be able to establish an important relation between these factors 
_of plant growth and cotton production that may prove of considerable prac- 
| tical value to agriculture. Before publishing the results in detail we wish to 
| collect more data and make further observations on the cotton soils. A com- 
| parison of the results obtained in our cotton field last year, in June, and for 
| the same period this year, will be of interest, especially if studied in connection 
with the monthly report of the condition of the crops as compiled by the 
department, and the weekly ‘‘ Weather-crop Bulletin’ issued by the Chief 
Signal Officer from Washington. These weekly bulletins state briefly the gen- 
eral condition of the weather, with its departure from the normal as regards 
temperature and rainfall, and also whether it has been generally dwounbla for 
the crops, the latter information being gathered mostly from a large number 
of farmers throughout the country, who send in special weekly reports. 

After a long time at such work it is probable that they will be able to tell 
by glancing at their temperature and rainfall data whether the weather hes 
been favorable for certain crops at certain periods of time. But this can 
hardly be done now. For instance, it would be hard to tell by looking over 
their meteorological data now which had been the most favorable year in the 
yast fifteen years for a large crop production. They will need to collect other 
fata before they will be of the greatest benefit to the farmers and agriculture. 

Six inches of rainfall a month, with a certain temperature, may mean a 

ood season, or if the rain all came at once, followed by a succession of bright 

ays, it might mean serious harm to the crops. In a green-house the amount 
of water given to a plant depends — the temperature and upon the general 
appearance of the soil and plant. Every farmer can tell at a glance whether 
the weather is favorable for his crops, and whether his soil needs rain, with- 
out looking at the table of rainfall and temperature published by the Signal 
Service. is meteorological instruments will probably be his foot, with 
which he will knock the soil away and tell you that for such hot weather the 
soil is too dry for the growth of plants unless it is in the fall and the crops are 
ripening, when they will wish a dry soil, as a wet one will cause the crops to 
keep on growing, or ‘‘run to weed.’’ Generally the farmers want plenty of 
moisture in the soil until the middle of July. Their crop production is not 
| directly limited by the amount of rainfall, but by the moisture in the soil. The 
| oasis in the desert owes its luxuriant growth of vegetation to the springs that 
come near the surface, as there is seldom or never rain. 
| Boussingault states that in one town in South America the inhabitants 
/assured him they had had no rain in seventeen years. So, while we admit it 
\.is very important to know the rainfall, still, as the rain does not do the farmer 
any good until it enters the soil, it is very essential that the rainfall be 
studied below, as well as above, the surface of the ground. 


On the study of the rainfall below the ground. 


We found last year, in July, that we had fine growing weather for cotton 
when the soil contained 8 or 9 per cent. of moisture in the “fine earth,’’ or 
about 170,000 to 290,000 pounds of water per acre in the top six inches. With 
this, and rather high temperature, cotton grew rapidly. It may be stated gen- 
erally that, with @ high temperature, the more moisture a soil contains within 
reasonable limits, the more favorable are the conditions for the production of 
‘“‘weed,’’ while, with less moisture, the conditions are more favorable for the 
production of fruit. It must be remembered, however, that for good fruit 


| production it is necessary to have well-developed plants, or sufficient ‘‘ weed," 
| and so the conditions favoring a 
| period favoring the production o 


| gros cotton crop will probably consist of a 
‘weed’ for the perfect development of the 
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pleat, with later a dry soil, favoring the prodaction and early ripening of the 
ruit. 

It is interesting, then, to compare the conditions of plant growth that ex- 
isted last year with those of this year for the same period of time. When the 
soil temperature curves are used this comparison can be seen at a glance, but 
curves cannot well be reproduced in the “ Bulletin."’t Part of the data is 
given in the following table: 


| 
Mean temperatare of Pounds per acre of moisture | 
the air and soll in the eoil 


Condition of sur- | 
face soil where | 
sampled. 


Week coding — 

3 laches 

6 inches 

12 inches 

24 inches 

6 inches 

12 inches. 

18 inches 

24 inches. 

Pounds per 
acre. 


Alr 


Rained just before 
taking sample. | 
Too wet to work, | 
Very wet. | 
Fair condition. 
Soil saturated. 


974.072.270.667 .3 323, 263 32%, 779411, 446.423, 232'1.2 271, 152 
68 
37! 
97! 


6 322, 761 311, $04,393, $99,441, 1511.6 |361, 536 
© 266, 552 346, 426 353, 197 406, 4210.9 203, 304 
1 233, 004 309, $28 297, 125. 375, 14710.8 180, 768 
3 437, 109 393, 177 390, 752 486, 4482.45 553, 602 
304, 437 359) 994 447, 186)\1 

§ 300, 634 305, 501 335, 997.470, 762)1 

7 296, 234 266, 114 950, 107 468, 412/0.0 
72.9 205, 436 272, 943 333, 750427, 190/0.0 | 


72.874.372. 
76.677 75. 
732.573.3723 
72.974.1 73. 


404, 468 
413, 506 


571.870. 
75.1 76.3 75. 
15 73.77°.375- 
79.081.5 51.07 
2 74-07°.7 74+ 


2% 
870 
570 


June 4 wet. 
do. 


Good condition. 

Very wet. | 

Fine growing | 
weather. 


July 


Nore .—One inch of water per acre weighs 285,960 pounds. 

* The sample of soll for week ending July 25 was taken by mistake in part of the field with | 

the clay subsoil twenty-two inches below the surface, so the results are not comparable with | 

the others, | 

1A diagram, showing the curves here referred to, was furnished by Mr. Whitney, and is | 


represented in thie number of the Monraty Wearner Review as chart v, ¢. r.—C. 8. € 


The figures for the moisture in the soil for last year are not exactly the 
same as given in the annual report, as they have been recalculated on a new 
basia. The average weight of our sampler full of soil was found for twenty 

samples, each, representing the Ist, 2d, 8d, and 4th six inches in depth of soil | 
(two feet deep in all). Stones larger than one-fifth of an inch were sifted out, | 
and from the remainder the weight per acre of air dry “fine earth’’ was cal- | 


| There was recorded 4.8 inches of rainfall against 6.22 inches this year. 


1886. 


culated. These weights for the different layers of our soil (a sandy loam, 


with clay subsoil, beginning eight inches below surface) are as follows: To 
six inches, 1,809,084 pounds per acre; second six inches, 2,051,956 poun 
per acre; third six inches, 2,083,273 pounds per acre; fourth six inches, 
1,880,699 pounds per acre. 

After taking a sample of soil, the per cent. of moisture in the “fine earth”’ 
is determined and calculated in pounds per acre on the above basis. The soil 
is under cultivation (in cotton), lone the comparatively small weight of sur- 
face soil per acre. 

Conditions in 1887 compared with 1886. 


Temperature | Moisture in 


Week ending— of soil, | surface soil, Rain 

} 
June 4 Lower. Less, More. 
JUNE Higher. Less. More. 
June 18. Lower. Less. Less. 
June 2s.. Higher. More. 
JULY 2 Higher. Less. Less. 


It will be remembered June, 1886, was considered an unusually wet ee 

et 
we have found less moisture in the soil this year than for the corresponding 
periods of last year, save for one period which could not be compared. This 
will help to illustrate our ition in regard to the insufficiency of the data 
furnished only by the rainfall and air temperature records of the Signal Service. 

Our records are confessedly incomplete. The moisture is simply what is 
found in the soil at the end of a period of seven days, and does not represent 
the mean amount in the soil, so the results will depend largely upon the dis- 
tribution of the rainfall. Still, until our methods can be improved, the data 
we are collecting are of value. Why is it that with 1.42 inches more rainfall 
this June than last, the month has not been so ‘‘wet”’ this year as last? Our 


_other records show that there has been much more sunshine, or 71.3 per cent. 


of possible sunshine in June, 1887, against 47.92 per cent. for the same period 
The difference of 23.38 per cent. (almost half as much as was re- 
corded last year) must represent a great deal of evaporating power from the 
sun. Besides this, we find the mean temperature of the soil notably higher 


for June, 1887, than for 1886, and this would show conditions favorable for 
evaporation, and probably, in this case, more favorable for plant growth. 


3 
June 4 
25 
Juiy 2 
> 
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untary observers and Army post 
4 surgeons, June, Meteorological record 
The maximum and minimum te “oy nahin we Sf voluntary observers, etc.—Continued. 
mperatures at stations marked thus (* | 
of other than standard instruments. | | Temperature. | 
. | Tem — | § 
(Fahrenheit. | | |g Stations. : | = Stations. | 
= = | 2 | | —— — | - 
tet : $4 | 72.2 | 3.6 
Mount B’ks. 76.3 4-29 90 | 39 | 69.8 | 3.36 | Springfield... 92 | 45 | 09-2 | 3. 
8.) | 60 | 79.6 | 6.17 Sunman | go | 3. 45 70.9 | 6.65 esterville............ 44 | 70.3/2 
Arizona. SO | 74-4 | 3. Montana. Yellow Springs. “8S 
| 9S SI | 73-4 | Keogh, Fort.. ....... LOT 42 | Jo.1 82 Orego g2 4S | 70.7 | 
McDowell, Fort ......\118 | 51 $9.6 | Indian Territory. | Missoula, Fort........... 82 Alba 
Mojave, Fort | $0 | 8.5 |trace. Reno, Fort. $5 | 76.5 | 1.93 | 86 
0.26 | Su oo | 76.7 Nebraska. | co | 4 54.1 | 0.47 
Arkansas. pply, Fort 53 | 75-5 | 2.96 Brownville *..... Eola # go 1.06 
Hot Springs 66 | 76.6 a | | | ° 95 = 77.6 3-93 92 49 | | 0.89 
Lead Hill..... | | 36.3 93 4o | 70.1 | 5.44 De Soto 3 ae | La Grande ...... 24 57.0 | 0.35 
| 3 | | 50 72.6 2.45 46 | 71.2 2.60 | Mount Angel.........) 97 cm 
Angel Island go 50 Cedar Rapids.... Harvard........ 72-1 5-79 A Pennsylvania. 
Benicia Barracks .....|104 16 . | Hay Springs. 3.00 ltoona ...... 46 | 71. 
52 | 65.9 trace, 50 72.6 | 2.45 | 92 39 | 6.3 3.60 | Bethlet | 3- 
Bidwell, Fort........... | 33 6.7/0 Des Moines ...........- o4 | 42/71 Marquette *.......000 97 94 | 71.8 4 
Cahuenga om Fort Madison........., 98 53 | Niobrara, Fort ........ 97 40 | 72.5, 7-22 || Blooming Grove®... 50 | 68.2 | §.30 
| Humboldt. | 1:58 | Robinson, Fort........ 95 | 3 89 GB 4.45 
Mason, Fort... $3 | 60.3 | 0.06 || 99 | | | 99 | Fors | | 40 | 66.1 | 3.91 
3-04 Monticello *..........| 4 go 50 | 74-7 | 3.99 Fallsington go 68.5 4.28 
54 76.9 Mount Vernon........,100 53 | 76.2 | Carson 98 | 6 46 | 65.2 | 4.40 
Presidio of San | 0-15 Muscatine 98 -2 | 2.02 | McDermit, Fort 5-4 | | | 
Riverside*........ 44 | S82 | 0.00 | Oskaloosa 178-0 2-10 | New Hampshire. 31 | 61.3 2.32 «| 88 "76.0 
Sacramento...... Oskaloosa b *..........| 96 74-7 | 2-29 | 6.32 88 | 52 | 68.5 5.90 
Santa Barbara.......... 95 Allison ..... '106 56 8 | Belmont.. Weet 45 | 08.2 
45 | 76.1 | 0.54 Belleville ... 69 | 3-37 | Berlin Mills .. Wil GO 49 | 69.1 | 6.72 
| Sik Palle” 3 5-55 | Bristol ......... 23 45 | 69.0 | 6,06 
Grand Junction ..... "34.7 | 0.20 Globe % 75-0 | 5- Sake 4-85 South Carolina. # 68.0 | 2.03 
Leute, Fort | | | || Bays, Fort... | | 75-3 | 4-03 | Nashua, | 
Connecticut. Independence......... g 47 Wier's Bridge .. 90 | 
95 | 42 66.8 | 5.99 tite | || Gtatesbarg 112 | 50 | 72.8 | 5.51 
North Colebrook....... 42 | 61.8 3 +4 Marydale Farm ..... 102 74.5 | | 6. 99 52 76.2 | 2,10 
Riley, Fort 94 | 36 | 70.2 | 5.64 9% | SS | 75.0) 1.26 
r. Lincoln, Fort....'1o1 38 | 1.20 Salinas 57 “3S Clay tOD * | 49 | 69.8 | 7.62 £00 59 77.1 | 1.329 
wore ‘i akefield #.,............ 102 o arbor City ¥ 
Fort........« 95 32 West Leavenworth. 97 76.2 MOOTeStOWD | 66 79-2 1.60 
.|100 27 76.0 | 0.88 Wilton 101 44 75.0 | 96 56 | 72.0 64 | 78.8 | 2.27 
Stencton, Fort 97 | 45 | $0.2 | 2.26 Kentucky. 7460 || Concho, Fort.......... I | 
gi 33 | 67.6 | 5.82 | Bowling Green........ 97 SB Corsicana 07 64 «81.1 | 0,66 
76 102 72.8 | 2.36 Elkin.......... | SOUtH 34 | 67.11 5 2.68 
Totten, OF | 35:6 | || Frankfort New Mexico. +50 Fort ...... 103 67 | 84.6 | 3.90 
96 | 39 | 69.0 | 3.09 Harper's 90 73-4 | 8-40 | Fort | | | 9.20 | Ringgold, Fort | | besa | 
[72.0 | 0.97 | Midway 96 | 46 | 73.9 | 0-85 | Selden, Fort «105 6 
Receiving reserveir.. 75-3 | 3.50 Grand 90 | 63 | 80.0 | 6.73 | 42 | 6.0! 4.23 | Burlington............ 51 | 67.3 | 4.38 
Florida. | aine, | | | Auburn | vewport.... 66. 
Archer * ...... 92. | 6B | 91.2 16 39 | 40 2.58 | Brooklyn a..... 83 3.05 | Strafford 66.2 
| 94 63 (76.4 gI 50 | 64.6 | 4.32 Brooklyn b 50 68.4 
Manatee .. Marylend. 3 | | 65.5 | 2.56 Dale Enterprise* .... 08 49 75.9 5-35 
50 69.6 | 3.87 | Humphrey...... | 2679 || Marion ..... 8 
Feorgia 0.4 | 4.0 Henands «| 87 OF 2 | 72.7 | 7.04 
Perey | | 99.7 | 3.08 || 98 | 44 | 70.0 3.78 | Palmyra 
Idaho. assac. ¥ | Penn Yan +3 | akely 9O 
2.80 Ke i 44 | 59.5 1.15 
Boles Barracks 38 65.0 1.71 Blue Hilibe'y: | 38 | 65.7 | 5.09 Barracks 88 48 65.4 2.26 "84 39 
4 | 4B | 2.71 | West Point............. 307 | Spokane, Fort........ 97 37. | 62.0 0. 
Collims ville Jes | ap Deerfield... gr | 40 | 66.1 | 5.81 | White Plains.......... 45 6.30 Walla Walla, Fort. 98 65.6 
Charleston ® ..............100 50 | 75.8 Y 92 43 | 66.2 | 2.78 | Nerth Carolina 77.99 West Virginia. 
- 9 50 43 63.0 | 4.18 | Flat Rock........ 6 Clarksburg ...... 44 75.3 3-80 
| 54 | 73.0 1.39 Roath | HOt Springs 90 3+S3 | 39 | 65.8 8.14 
| 1.53. Taunton... 4-93 92 57 | 73.8 | 1.72 Wise 34 | 70-4 | 4-75 
95 | 41 64.0 | 3.81 | Reidsville... | 48 | 2. 
owe) 9S 72.2 Williamstown 40 | 67.4 | 2.88 | Statesville*.. 96 99 46 70.4 0.4! 
59 75.1 | 1.77 Michigan. «| 40 65.6 4.33 Weldon 97 54 74.2 5.06 OS > 0.5! 
9S §3 | 69.§ | 1.12 | Brady, Fort ry 2.91 | 88 51 | 68.2 | 2.99 Lal 93 38 67.6 | 2.47 
LOO 51 75.1 1.01 Harrisville # 3 3.0 | 2.02 | ollege Hill* 96 74.8 Mani 92 48 70.0 1.48 
Indiana. OF 40 62.9 | 2.52 | Garretteville.............. go 42 65.3 P gt 41 64.4 | 1.32 
utlerville #..........«, 96 75.2 4.67 Kalamazoo ..... | 4.99 | Jacksonborough*..... 101 4 Wanea: du Chien... 99 52 72.8 1.60 
98 51 75.4 | 1.93 Lansing .......... 5.64 « 92 49 91 40 66.7 2,00 
aconia ........ ../100 4 4/1. North Lewisb yoming. 
3-43 reek .. 67.8 | OS 51 | 71.2 2.70 Camp Sheridan ...... 87 2656.2 
94 3 92 50 74.2 | 2. «4 3.46 Laramie, 997 40 71.0 0.41 
+97 averse City......... 98 43 | 64.0 | Tiffina*....... " 95 §° | 3.30 McKinney, Fort..... 97 36 62.6 1.60 
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‘Table of miscellaneous itigsehiaiinds data for June, 1887—Signal Service observations. 


Se igs | rer 
inches | Temperature of the air (in degrees Fahrenheit). Winds. | | 
New England 62.6— 0.7 4.21 0.81 | | | 
Eastport S3 29.95 $0.01 +.10 30.42/ 1) 29.55 160.87 54.3— 1.7 61.9 41.6 6 46.432.624.330 7-4 480.3 47-9 2.12 5,693 8 go ne 49 
Portland 29.99 0.00 +.09 30.37 | 1) 29.60 90.77 O1.5— 2.5 .630 69.2) 43.3 53-4 45.333-113 4-12175.0 52-5 4.07 8 7/1310 
Mount Washingt m 6,279 23.90 30.co +.07 30.58 29.60 90.78 46.6-+- 2.6 67.230 51.7, 33.018 40.8 34.2/24.929 43.1 9 0.4917,250 nw. | 80 7 
Northfield .. 871 29.07 29.99 30.35 29.67 90.08) 63.0— 1.0 88.ago 73.1) 39.819 8.9 1.79.6 4.12 5,107 8 27 e 1010 710/13 
Boston 124 29.59 50.02 O8 30.35 29.63 90.72 54.5-- 1.5 89.029 73-4 47.5 I 57-041.527.516 5.4 571.7 S4-2 1.98— 1.53 7,1 e 32 me. 14 5 9 
Nantuchet 39.31 29.65 90.66 60.8 ......... 78.729 96.7, 46.0 6 54.4.32.123.913 4-41 $1.5 54-8 2.12 7,349 SW. 32 Me. (14 8 airs 13 
Wood's Holl .......... FO.04 BOOS 29. 90.65 61.2......... 76.125 68.7) 46.812 35-7 12 6.524 84. $0.4 4.03 ..... 7,895 | 35 8W. 
Block Island ......... 27 90.00 90.02 4.05 30.31 29.65 90.66 61.7— 0.3 80.030 67.6 49.2 6 §$6.330.322.6 9 4.22385.0 57-0 2.75— 1.25 sw. 39 me. | 4/16 10 
New Haven 29.91 90.01 90.32 29.63 90.69 65.5 — 0.5 3 74-4) 44.312 §$9.145.937-113 2373-9 56.2 5. 2-43 4,234 19 ne. | 12) 
New London 47 29.97 30.01 03 30.30 29.61 90.69 64.3— 0.7 34.530 71.8 47.411 55-937.1 30.713 ©.62379.1 57-1 4.69- 1.30 3,354 8. 25 t'r0 S15 10 
Mid. Atlantic States 70.6— 0.4 | 4.26-+4- 0.48 } | | 
85 29.92 30.00 +.04 30.36 |27 29.69 170.67, 69.0 0,0 93.530 78.6) 51.511 $8.7 221'68.7 57-2 2.99— 0.86 3,450 21) se. | § 
New York © ity. 29.83 30.01 04 30.32 29.64 90.68 68.24 0.2 99.117 77-5 §1.3 1 +3 38.8,28.813 4.62369.5 50-9 4.44 4,541 se 24 «(1411 9 
Philadeiphia ......... 29.90 30,02 04 30.33 |27| 29.67 90.66 0.1 93.1/17| §3.211 62.039.929.013 7.02366.6 6.81-4+ 3.47 6, 198 e. 3° 11 12, 7114, 9 
Atlantic City 19 90.02 390,02 OS 30.32 |27| 29.67 90.65 66.1— 0.9 95.117 73-5, 53.712 60.341.430.717 4.71184.0 4.21 Il. 6,205 sw 32 ne. 110 6 816 
Baltimore ...... 45 29.97 30.00 02 30.34 29.63 180.71) 72.3 — 0.7 93.718, 81.3) 51.812) 63.041.929.413) 7.8 665.2 58.7 4.44+ 0.34 4,122 8. 24 SW. | 10 
Washington ity 10 29.91 30.01 02 30.34 29.63 130.71 0.1 50.112 61.844.033.413 6.0 668.0 3,377, 8. | Be. 110 81210 
Ly 29.34 90.01 t 03 30.33 (29 29.68 (50.65) 72.8— 1.2 53.5, 49.312 13 61.7 3-65— 0.12 2,004 ne 24) 8. 2011) 6/13 11 
3° 29.99 30.00 02 30.30 29.64 130.66 73.1 — 0.9 95.518 81.6) §.516 64.739.025.117 6.61174.8 63.5 2.72— 1.61 5,255 ne 27, ne, 9 
Bouwth Atlantic States 76.4— 1.1 6.224 1.01 | 
Charlotte......... 808 29.19 30.01 +.02 30,30 29.75 180.55 75.2-4- 0.2 101.920, 86.4 $49- 128.519 14.41166.9 62.2 4.41— 0.54 3,068 e. 24, WwW. 2110 6s 9 
If $0.03 30.02 +.0f 30.31 29.75 160.56 72.4— 1.6 82.5)19 qt -512 22.313.1 10 4.42583.6 67.0 3.41— n. 42 9 
Raleigh 499 29.58 129) 29.75 180.60 101.820, 86.3) 49.712 64.2 52.1 31.613 13. $1169. 6 62.7 4,303 n. 26 | 811 
Wilmington........... 52 29.06 29.99 -00 30.26 29) 29.73 180.55 75.6— 0.4 97.920 84.4) 53.013 66.944.931.014 7. 2371-4 64.6 ©.41-+ 0.03 5,190 sw 23 8W. 2213 Sirrit 
Charleston $2 29.97 29.99 00 30.35 29.73 100.52 77.5— 1.5 99-019 85.4) 57.412 71.3 42.223.7 19 $20 77-5 69.5 4-54— 1.12 6,799 sw 24 2913 7/1013 
29.84 30.00 30.25 30) 29.75 100.50 73.9-- 0.9103.219 90.4) 59.113 67.944.1 33. 814 "3.2267. 4.79 0.38 2,939 ne 19 «8. 2110 Bi1012 
Bavannal 87 29.04 30,00 ©0 30.22 29.77 109-45) 77.1}— 2.9 99.7/19 86.60 60.012 69.2 39.7 25.7 14, 8.1 27:77.0 ‘3 3.74 4, e. 22 ne. 2712 5/1510 
Jacksonville ........ 43 29.98 29.99 — -02 30.17 29.80 230.37) 2.1 95.120 87.1) 64.115 70.4 31.023.525 6.1/1275.6 68.8) 9.68-+ 3.99 ne. 23 | 215 617, 7 
Florida Peutnetla 78.5 3.8 7.6 1.06 | 
Codar Keys 22 29.98 29.96 —-04 30.11 29.77 230.34 78.7— 2.3 88.8 3) 85.0 14 71.625.3 22.114) 6,02277.9 70-2 8.65-+ 1.57 5,862 ne. 28 sw. 4 
Key West... 22 29.98 29.95 30.05 | 29.78 130-27) 79.3— 4.7 37-1 2) 83.9) § 75.0 18.5 13.513 6.1 72.8 8.22-+ 4.26 5,563 24 8W. (131720110, I 
Sanford .. 25 29.97 29.90 30.10 29.78 230-32 77-5.— 4.4 94.819 87.3) 64.414 70.030.4 20.7 9 §.612:78.8 9.7 6.12— 2.66 4,300 e, 2s. |1018, 8 
Eastern Gelf States 73.3-— 0.9 | 7.244 2.00 | | 
Atlante 1, 129, 28.88 30.01 30,26 29.78 220.48, 75.9-+ 0.9 85.8 13 65.939.930.014 8.51162.8 61.0 2,82— 2.06 6,561 e ae 28 7 812\10 
Pensacola 301 29.96 29.95 30.09 29.77 230-32, 79-3 — 0.7) 59.018) 85.5) +915 72.7 24.1 23-315) §.12273.3 99-4 8.42 5,007 aw. 22 se. 3011) 71013 
3S 29.96 29.95 —-02 30.12 |30\ 29.80 110 32) 77.7— 2.3 93-3/18) 86.7) 62.014 68.830.727.315 4 69.2 8.91-+ 3.36 5,083 27, ne. (27 12 9 
Montgomery 2191 29.77 29.97 30.16 30) 29.79 229.37 79.9 + 0.9 102.019 91.0) 61.614 71.040.4 31.4 1411.02206.3 66.1 3.31— 1.71 3, e e 8 
222) 29.75 29.95 —~-93 30.10 29.75 19.3 7 — 1.3 97-319 88.8) 64.3 4 $9.7'33-027.0 15 8.22872.0 67.7 2.99— 1.13 3,333 se. 42 w. | 414 5/1312 
New Orleans ....... 52) 29.92 29.94 30.24 30} 29.90 110.28 78.3— 2.7 91.2) 3 86.2) 66.229 72.525.018.629 4.713179.4 70-411.33- 5.10 4,804 se. 26 ne. 131 Jari 
Western Gulf States. 8.3— 1.2 3-59 +0.12 | 
Shreveport 227) 29.72 29.92 30.06 29.71 10.35) 30.2— 0,8, 100.7)19 23-3 66.2 § 70.934.529.416 7.9 471.3 8.7 4.004 0-55 3,124 27 ne. 201% 
Fort Smith... $00) 29.48 29.96 t 02 30,12 |26) 20. 10.32) 75.8— 0.2 94-320 36.5) 57.1, 65.637.7:28.82010.52570.1 64.4 2.30— I. 2,985 se 29 sw. | 7 7) 817 
Little Rock ... 3? 29.66 29.05 Of 30.12 29.72. 1.0.40 1.0 96.020) 86.1) 67,.037.028.018 8.33077-8 67.8 2.20— 1.95 3,381 e 20 ne. 2714 $113.12 
Corpus Christi ...... 18) 29.89 29.87 30.00 29,68 13 0.32 2.0 94.0 1) 83.7) 627 75.3 25.022.5 1.3.8 781.4 73.6 ae. 32 ne. 2110 217111 
Galveston ....... 4° 29.92 20.92 +93 30.06 29.73 139-33) 79-9— 2.1 57.001 24 16.9 26 7-43575.6 -28-+ 3.96 7,803 se 39 13, 8 31314 
Palestine 833) 20.42 29.09 30,08 26] 29,70 200.38) 77.1— 0.9 95-4 +7| 60.9 4 +534-5 25-4 114.52873.0 66.8 2.57— 0.28 5,097 3° ne. iat 8 61014 
Ban Antonio 29.12 29,88 30,02 |27| 29,66 10.36) 79.3— 1.7 160.9 1) 89.4) 64.510 69.936.429.0 67.6 2.21-4- 0.06 6,054 se. 28 se. 26 8 41214 
Rie Grande Valley. | 80.1— 3.4 8.66 
Brownsville... 29-83 29.84 29.97 |28| 29.70 130-27 3.2, 91.23/12) 87.0) 68.524 72.3 22.7 19.824 7.9 387.7 74-513. 10-53 4,598 se. | w. 5 
Rio Grande City... 230, 29.69 29.88 30.01 29.72 130.29, 31.4\— 3,6)100.7 91.6) 65.3124 73.3/32.4. 29-4) I) 4.12073.0 70.9 5.08-+ 6.80 4,908 5 3 7 411313 
Ohio Val. & Tenn. 74.24 2.53— | 
Chattanooga ......... 783) 29.23 30.01 30.25 |30) 29, 10.$5| 74.2— 0,8) 98.2/20 86.0) 52.6, 2 64.0145.630.8 14 9.528674 61.5 2.13— 2.78 3,153 ne 3° sw. 418 8 
29.02 30,03 30,25 a9. 10.45) 74.0-- 1.0 96.020 84.9) 51.4) 2 62.9 3.07— 1.32 3,350 sw. | 29 8w. o14 16 
$2029.66 29.97 30.14 29,75 19-39) 77.0-— 1.0 96.099 87.3) 55.5) 167.041.130.524 7.02707.5 1.04— 4.21 3,508 nw. 24 Sw. | 210 
Nashville 549 29.43 29.99 ©2 30,19 |28) 29.74 19-45) 1.3 99-1 19) 85.3) $2.2, 2 64.243.933.015 10.4 62.7 2.31— 2.08 3,397 w. 33 96 318 9 
Lowteville 29.44 30,00 30,25 |26) 29.74 19-5! 75.4 1.4 9.519 85.1) §2.024 64.3 43.9 29.0 14 10.4 1058.1 58.0 1.79— 2.67 4,397 8. | 24 ew. 5) 6 31512 
Indianapolia ........ 29.20 | 29.99 30.32 |27| 29.73 | 1-59) 73.8-- 1.8 94.020 83.6) 49-424 61.9 44.0 29.8 260 12.0) 5/59.2 $7-2 2.45— 2.99 3,370 sw 17 mW. 22 7 713/10 
628) 29.35 go.00 +93 30,30 29.72 10.55) 1.6) 90.920) 82,5) §2.4/24) 65.038.5 25.0130 61.6 2,.64— 2.13 4,132 se 24 mW. (22,7 813 9 
Bra) 29.16 | 30,00 02 30,35 27) 29.69 220.00) 71.7 1.7 90.520 81 4 49.024 61 141.827.0 13 264.6 2.82— 1.01 4, aw 3 w. 20 9 51312 
Pittebure q......... B47) 29.97 30.35 29,64 180.71) 2.2) 93.930 61.941.7 30.113) 7. 665.8 8 3,709 w 24 sw. (1812 6 915 
Leovwer Rabe tom 2 1.4 0.4 | 
Baffalo 690) 29,28 | 30.01 o4 30.43 27| 29.67 220.76 3-5 96.330 73.9) 51-9! 5§8.434.4 27-129 6.12475.5 57-5 2.05— 1.32 5,134 sw 28 sw. i21'10 81210 
Oswego .. 335) 29.63 29.99 30.38 |27| 29.67 229.71) 02.3-— 0.7 81.916 70.2) 45.1/10 §4.330.823.915 7.8 681.7 54.6 2.72— 0.51 4,681 w 25 se. | 8 
Rochester 29.34 30.00 30,41 29,67 229.05) 65.5-+ 1.5 35-410 74.1) 48.71/25 §0.036.720.51510.1 777.7 57-9 1.51 — 1.75 5, sw. 27 w. (1611 7 
681/ 29.28 29.99 +93 30.40 29,68 220.72) 67.4-- 1.4 84.916 75.8) 51.825 58.533.127-930' 8.7 373.0 57-5 1.14 4, ne, 23 sw. 2210 $1210 
Cleveland 6901 2927 20.99 30,98 |27| 29,66 220.72) 2,5 87.016 75.8) 60.036.4 22-9130 7.5 773.0 2.43\— 1.81 5,041 w 24 se. [1113 
Bamdwek¥ 638% 29.33 30,00 30,38 29,67 220.71, 1.2 91.017, 77.8) 48.924 61.442.120.522 6.61472.9 4.44-+ 0.39 6,892 41) w. j2011 318 9 
wee 29.32 30.41 27) 29,71 220.70 0.5 92.130 78.8) 48.524 600.643.620.130 8.4 2370.5 3.26— 0.36 ne. | 24 ne, | 212 51510 
Detroit... 64a) 29.30 29.99 30.41 27) 29,63 220.78 165 37.9 16 49.024 59.5 9.5 771.1 5S7-9 ‘ar 0.52 4,198 w. | 20 ew. 61301 
Upper tale region. I. 1.87— 2.20 | 
Alpe 29.34 29.99 30.43 29,58 220.85, 2.2 88.210 68.4) 44.311 52.943.9 27-128 5.1 179.0 54.1 2.20— 4,702 se 515.10 
Becanabe 29.32 29.98 30.39 26) 29,59 220.80, 1,1) 80.016 68.9 43-4 25 $4.4 36.6 23-927 3-4 176.3 54.3) 2.27— 2.18 5,009 2n 1611 9 
Grand Haven......... 620, 20.31 29.96 30.38 29.65 220.73, 3.1 84.030 74.9) 2 §7.635.925-211 6.12270.8 55.4 — 3-92 5,806 w 24 nw. 21) 411/13) 6 
Lansing. 870 20.07 20.07 30,38 29,62 220 70.4 5.4 91-039 79.3) 49.175 59.7 276.9 62.4) 4,028) gw 20 sw. (2213 4179 
Ma kinaw City ow 605) 20.33 20.09 30.42 29,59 220.53 538.7 — 0.3, 78.9 67.2 43-5! 51.535.4 27-4 -02381.3 52.5 1.11— 1.36 5,517 se se. 17 141212 6 
Marquette ...... ...... 672) 29.24 29.97 T.02 30.39 29,57 220.82) 59.5 1.5 90.7 7 69.8) 40.519 §0.1.90.241-2 7 8.62379.6 3.1§— 0.91 4,329 nw. 75, w. 2110 715 8 
Port Huron......... 20.31 g0.00 O4 30.43 |27| 29,62 220.81) 2.5 58.519 74,0) 48.1/27, 54.840.428.329 9.41078.6 56.9 2.44/— 1.32 5,775 ne 3° Ww. 6)14/10 
717, 29.22 29.96 4.02 30.32 27) 29,65 220.67, 2.3, 99-417 75.9) 47.9) 58.848.5 26.417 9.82770.0 2.51 6,463 sw. | 34 w. (187 
Green Bay ...... 20.31 20.97 4.03 30.96 29.60 170.70, 97.24 4.2) 90.417 77.3) 43.324) 56.4.47.134-029 6.2 171.3 56.5 5,011 25 n. . | 813 9113) 8 
Milwaukee 697) 29.24 29.99 30.38 27| 29,64 170.74 ©2-8-+ 0.8 92.417 72.4) 46.774 $4.345.731-4 18 7.3 2374.7 0.81 — 3-31 4,839 se. | 29 w. [18 7 7 
Duluth ...... 672) 29.23 29.96 30,30 29,64 220.69 55-4— 2.6 53.019 65.1) 36.1| 4 47.9.40.938.1 18 6.81480.1, 48.7 2.71— 2. 3,801 ne, 26 ne. 9 siti 
Betreme northwest. 00.7 3.1 3.03 — 0.06 | 
Moorhead........ 28.88 29.87 —.05 30.20 |28) 29.49 160.71, 98.1 4.1 +4) 36.04 54.2 -7 24 13.2,3070.0 38-7 3.77— 0.70 9,349 se. 49 8. [2611 9) 
Saint Vincent........ D4) 20.04 29.02 —.02) 30,26 |28) 29.59 170.67) 5-3-4 3.3 92.9 © 78.3) 34.2, 4 52.458.745.513 12.0 776.0 $6.3) 4.15- 1.56 6,253 5. 208. (26 9 
Biemarek 1,606) 28.11 | 20,88 — or 30,24 29.53 150.71) 3.5 96.815 82.1) 4 §6.058.334.32318.71863.8 54.3) 0.85\— 2.55 7,934 se. | 39 8. [2611 3/19 
Fort Buford.. 1,854) 27.86 29.80 —,.02 30.16 29.43 250.73 2.2 98.425 78.3) 39.4) 661.0 50.5 0-327 8,392 w. 52 nw. | 9IZ 10/19 1 
Fort Totten «........ 1,497) 30 29.90 30,25 28) 29.62 60.63) 2.6 91.0 © 76.9) 35.0 4 12.0 1667.9 §3.7 5.57-+ 2.00 11,457 nw. S4 mw. | 
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Table of miscellaneous meteorological data for June, 1887—Signal Service observations—Continued. 


| | Atmospheric pressure (in inches = if | 
| hundredths). | Temperature of the air (in degrees Fahrenheit). | | Winds. 
| 225 |5 as : Maxi 
ais ia i. | Sit> | aximum |2 
Upper Miss, Valley. | 72.9+ 2. | 2.07 — 3-21 
Saint 831 29.05 | 29. 30.22 28 29.63 69.6 26 89. 80.1} 48.3 4 9.841.328. 5 $.5 1273-7, 60.1 1.96 3,910 se. 38 w 18 8) 518 7 
La Crosse......... 744), 29.20 | 29. 30.34 26 29.72 I7/0. 2.1 93.116) 82.2) 44.224 -6'48.9.33.8 2512.2, 4.65.2) 57-4) 0. ah 5,241 8. 32 mW. 20 5/915 6 
Davenport... 615) 29.32 29.96 --.02 30.29 26 29.73 |I7/0. 73.04 3.0 97.01 2; §0.7 1, 62.446. 329° -0/28 12.8) $64.0, $8.6) 1.66— 2.87) 4,763) 38 Ww. 7/13 10 
Dee 9360) 29.05 | 29.95 4.01 30.24 26 29.74 71.9 1.9 93-811 3-3 45.0 2) 2 8.01067. 4) 59.6, 2.25— 4.82) 4,106 se. 24 20) 7) O10 14 
Dubuque..........-.. 665 29.27 29.97 30.29 26) 29.72 |1710.57, 72.44 4-4 95.618 45.324, 615.650.332.925 9.72366.5 59.5 1.32— 5-2 2, 383, 8e. 22, nw. (18) 6 7/1112 
Keokuk... 61 29.32 29.96 30.26 26 29.78 | 110.48) 72.8-+- 1.8 95.217, 83.7, $0.1 2 -0.45.1 28.4 19 13.5 3066.8 39-2 1.55— 3- 5,205 se. 36 3 6 13 
Cairo..... | 359) 29.63 | 29.99 -.01 30.19 26 29.75 10.44) 75.0 95.7:19 82.7) 54.3 2 541.423. 3.4 670.7) 63.3) 2.34— 2.21 4, 180) 5. 24 Ww 2 9 513 9 
Springfield.............| 44 29.33 | 30.00 C4 30.29 26 29. 10.53 1.6 96.018 83.7) 50.7 2, 62.2145. 10.42570.0| 61.4) 3.07 3.04 sw. | 25 ne. 51312 
Saint Louis .......<| $71 29.39 | 29.97 30.24 26 29.75 | 110.49) 4-3, 97-020 85.4, 57.2 1, 68.839. 22. 9/21) 9.9 2558.8) 60.7) 2.54— 2.584, 8 24 4, 8| $1213 
} 
Missouri | 2.6 | | 3.87— 0.54 
Leavenworth........ 842 29.09 29.95 4 “02 30. 27 29.77 200.41, 73.3 9-3 95-817, 84.0, 51.023 6s. O44. "$28. 823 ‘8. 3 1072.2) 62.9) 5.43 0.12) 4,235 20 se. g12 61311 
Omaha.. 98.80 29.96 .02 30.21 28 29.77 1610.44) 9.4 94.018 82.1) 49.1, 1 63.644.9 24. 8 5 9.91068.4| 60.4) 4.56— 1.59] 5,822 se 30M. 7 
Valentine 2,614 27.23 | 29.87 —.04 30.24 21 29.02 150.62 69.4-+ 2-4 94.215 81.0 41.0 §7-2/53.240-923 13.0 960.8 53.5, 3.89-+ 1.04 9,543 5. 72 8W. (26,10) 3)20 
Fort Sully 1,600 28.19 29.86 —.06 30.17 21 29.55 150.62, 70.6-+ 6.6 99.014 82.7 43.6 4, $8.255.4 32-9 19 13.4.2862.1) 54.9 2.88— 0.65 3,174 ©. 42 8€. (1910) 5:17 
Huron 1,307 28.53 | 29.90 —.03 30.14 28 29.58 160.56 9-9 3-9 97-1 6| 81.5, 37.6 4) 7-91065.5| 56.2) 3.98— 0.16 8,631 se. 39 MW. 71112 
I, 234, 28.60 29.88 —.04 30.13 28 29.59 |160.55| 70. 1.8, 93.916 82.0 44.7) 1) 61.149.235-7 +7| 2.48— 2.33 5,874 28 se. 26 8 Org 11 
Northern slope. | | | 63.0-+ 0.5 | $357 0.83 
Fort Assinaboine.... 2,690 27.10 29.89 —.OI 30.29 21 29.50 120.79) 60.3— 3.7 87.3 1271.8, 36.6 3 47-850.736.212\10.1 461.2) 45.8) 9.33 7-35 8,642 nw. | 48 W. = 5:12, 818) 4 
Fort Custer 3,040 26.75 29.84 —.02 30.34 21 29.34 251.00 65.5-f 1.5102.6.25 79.4) 39.1 2 §2.203.539- 12.9 755-9 46.6) 0.97— 1.83 6,223, se, 48 8€. 1211) 516 9 
Fort Maginnis ...... 4,320 25.54 | 29,88 —.02 30.34 29.57 40.77) 57-3— 2-7 84.3/24 70.2 32.6 3 46.5 51.741.4 2811.0 40.1 7,945 mw. | 47 MW. 2715 519 0 
4,069! 25.77 | 29.86 —.03 30.30 29.48 57.6\— 2.4 83.4'24) 69.2 3. 45.8 50.4 33.112 8.5 474-9 49.0 3.4 1.08) 5,235, sw. | 40 BW. | 1/13) O18 6 
Poplar River .. ..... 2,002 27.76 | 29.84 —.04 30.23 21 29.37 2510.85 1.1100.725 77.8 38.8 353.161.939.228 11.2 266.4. 52.1) 4.19-+ 2.56 6,975 w. n. 615 11613 
Deadwood.. 4, 600 25.37 | 29.98 —.03 30.38 21 29.06| 20.72 3-4 92-425 74.0 39.8 3, 52.7'52.629.2 2913.4 367.8 51.8, 2.16— 1.77 4,549 sw. 34% 9 4 917 
Cheyenne..........-...| 6, 105 24.02 3 —.07 30.24 22 29.58 50.66 64.2-+ 4.2 90.425 78.7) 34.0 3, 18.4.2146.4, 39.7/ 0.80— 0.71 7,788 44 5-12 61113 
North Platte......... 2, 27.03 ‘29.89 —.02 30.25 21 29.63 60.62 70.4 2-4 94.015 81.9) 49.0 1) $9-7.45.0.35+7 13 11.4 2869.9, 59.0 3.20— 0.31 8,153 se. 36 20 7 3:17 10 
Middle slope. 2.0 | | 2.97 — 0.44 
Denver....... 5, 294 24.71 29.78 —.05 30.17 22 29.49 60.68 3 95-925 83.4, 43.7 4 52.2 40.817 13.7, 843.8 43-2 0.53 — 1.04 5,934 8. 42 235,219 9 
Pike’s Peak........0 14, 134. 17-97 29.89... 30.09 (21 29.73 | 210.36 36.3 25 44.0, 20.6 5 29.835.219.526 4.4 173-6, 23.2, 1.44— 0.4013,290 sw. 74 8W. 615) 31512 
Las Animas... 3,899 25.98 29.78 —.08 30.18 21 29.57 20.61 72. 3+ 3.58 99.025 87.1 51.1 4 61.4, 1.89— 0.36 5,728 ©. 36 ne. 7 6 41511 
Concordia.............. 1,384 28.48 | 29.90 —.02 30.15 21 29.73 190.42 72.7 1.7 97-320 83.0) 46.1 162.951.232.323 7-411/68.2) 60.4 0.97, $, 313 se 38 n 20 9 813 9 
Dodge City............ 2, 523 27-38 —.01 30.25 21 29.69 ne 74.0-F 1.0 101.720 86.1) 55.0 1 63. 7/32 2 17 13. 6 59.4, 4.00-+ 0,84 7,645 se. 28 8. 3,10 61212 
Fort El Ott....-ceceee 2, 700 27.20 29.83. +. "03 70.07, 21 29.60 240.47 73- 6+ 0.6 94.220 85. | 57.3 - 62.9 30. 9 | 2.39— 1.60 6 41412 
Southern slope. | 76.5— 0.1 | 2.66,— 0.16 
Fort Sill... .........| 1,200 28.72 29.92 4.01 30.10 28 29.68 | 10.43 9.7, 97-024, 88.1) 60.2 1 68.9136. 826. 22 9.230\71.3| 66.1) 3.69 — 0.24 6,761 8W. § 41313 
Abilene 1, 748 28.13 29.87 —.03 30.06 22 29-57 110.49 1.6101.1) 2) 89.5, 60.0 4) 112.8 13/59. 4, 61.4) 3.26— 0,12, 7,948 52 5 
Fort Daviz.. ........... 4,928) 25.16 29.84 —.04 30.01 (21 110.32) 73-7'— 1.3 1) 86.0) 55.4 4! 62.837.930.9) 4.17.3 23} 4s. 5| 48.4) — 1.07) 4,784, ne 30 § 9 211117 
Fort Stanton.......... 6, 23.98 29.77 30,02 21 110.44 04.5 5965.24 42.6 31I.7.40.9 39. 515. TT 1.0) 49.3) 2.50-+- 0.81 3,345 33 8W 211, 2) 919 
Southern plateau. 74.9-+ 2.0) } | | 0.46. 0.03 
El 3, 764 26.16 | 29.77 \—.04 29.97 21 29.61 79.9— 0.1 94.7) §2.0 3, 66.549. 038.0 $27 43-3 53-2) 0.34.— 0.20 723 
Santa 7,026 23.30 29.85 .00 30.13 21 29.69 tlo. 44 65.6+ 0.6 85.518 78.2) 48.010, 5$5-537.53!- 12. "342. 7 39.4) 0.60 — 0.56 30 9 11514 
Fort Apache .......... 5,020 24.98 | 29.82 —.o4 30.02 30 29.65 240.37 71.94 4.9102.024 92.0) 50.562. 7'55-8 1628. 38.1) 1.70-+ 0,80 25\ 6| 41818 
Fort Grant..... 4,910 25.14 29.79 - —.10 29.98 26 29.65 24.0. 4+ 1 98.624 88.9 57.7 9) 54.9\40. ‘S15 16. 2 426-7 37.0 0.85 -+ 0.06 21 6 
Fort Thomas..... . 110,224 101.2) §2.1/10, 66.035.146. 917:22. 126... 0.35— GW. | ove 3}... 
Maricopa.. 8B .4| 117.6:24/106.3) 53.015 70.664.6 .| 0.09. Bl cee] see] ose 
Prescott... 24.68 “07 "30.00 | 116 ‘29.65. 230. 35 69.5+ 3.5 97-023) 85-4, 35.015, 50.761. 447. 3 16 19. 925 57. st 8 0.57 -+ 0.42 3,3 O11 19 
Yuma.......... 14! 29.57 29.68 — 29.85 ‘29.49 "2310.36 85 9-++ 1.9 115.523 59.414) 69.756. 1 40.1 1622. 57.7 0.01 4 0.01 12} I 0 327 
Keeler 3,622 26.17 29.69 —.18 29. 29.38 410.58) 74-0 22) 86- 43-6 61.255.632.1' 2215.1 533-9| 41.7)\trace— 0,08 13, 0 921 
Middle plateau. | | 65.6, 0,0 0.41 — 0. 
Fort Bidwell ......... | 4,615 25.34 | 29.93 ...... 27 29.46 40.75 93-022) 72- 1 31.1 6 43.361.942.72114.3 954-7) 39.7) 0.73— 4,610 w. 32 4 9° 31512 
Winnemucca.........) 4,358 25.54 30.13 16 29.41 | 40.72 — 0.6 -7\22\ 77. - 29.6 6 46.4 68.1 42.519 10, 40.0| 33.4) 1.144 0.17) §,599 ne. | 40 MW. 25 7 11217 
Frisco 406 23.66 30,02 21 29.31 40.71 822 42.016 54.946.831.01612.9 230.5 33.4, 0.02-+4- 0.3210, sw. | 60 8W. 4 2 0 7/23 
Salt Lake Gity. 4348 25.53 30.11° 16 29.35 40.76 $8. 7 97-324) 51. 44.5 55.452.835.2.2411.3 248.7, 47.3, 0.37— 0.48 4, 589 n. 36 8 53 1 9/20 
Montrose. 24.24 29.73 —.13 30,02 30 29.53 410.49, 69-4 92-021) 85.0 41.015 $2.951.642.01718.72730.8 32.9) 0.04— 0.48 6,004 sw. 40 14 2 0 14)16 
Fort Bridger..... 643 23.47 | 29.83 |........ 30.18 21 29.42 40.76 72.9, 29.6 3) 41.751.142.4 1820.4 149.2) 38.0, 0.16— 0.77 6,816 w. | 38 42.419 7 
Northern plateau. 62. 2.4 43— 0.11 
Boisé City .. 2,750 27.09 29.88 —.02 30.27 27 29.44 40.83 rm 3-8 94.7\22 79-6 37-6 7) 47-7.$7-142.3 716.915 56.7 44.3| 1.384 0.68 
Ashland......... 7- 38.0 845.605.052.020 17.0 12 ..... 0.74 — 0.38 
24.6 5, 42.965.7 38.03014.0 I 0.94 — 0.78. vee 
Spokane Falls........ 909 27. 29.92  .00 30.28 20 29.30 40.98 60.2 38.2 2) 46.455.442.22211.7 467.4, 48.3 2.06-4- 0.47 2,477 8W. 13 8. 2610 616 8 
alla Walla ........./ ors 29.95 —.02 30.32 27 29.64 40.68 63.9 44.0 §1.852.135.3 2115.1 448.7, 41.2 2.12 1.39 4,449 #w. 238 110 813, 9 
N. Pac, coast region. 56.5 | 1.04 — 0.66 
Olympia 36 30.01 30.05 +-.02 30.33 27 29.71 40.62 57.3 36.225 45.257.044.221 11.013 48.9 1.01 — 0.16 1,581) w 15 W. 23 7 
Port Angeles......... 14 30.02 30,04 +.01 30.37 25 29.68 40.69 52.2 35-122, 44.744-732.320 6.8 481.9 46.6) 1.12-+4+ 0.08 4,749) w 24 W. 13 8 7:17) 6 
Tatoosh Island....... 86) 29.95 30.05 +-.03 30.34 20 29.70 40.64 52.3 45.7 4 48.022.917.321 4.71384.3 47.6 1.12— 1.84 5,766 sw 46 e. 21 9 816) 6 
AStOTIA 45-5, 5, 511.438.530.020 3.52470.4 46.2 0,63— 1.66 5,132 BW. | 20 NW. 23111512 3 
Portland 80 29.95 30.04 +-.01 30.30 27 29.73 40.57 60.5 +5 1; 50.4 51.5 34.321 8.6 760.2 44-9 1.44— 0.27 3,942 nW. 20 ne, 21 9 91110 
Roseburg $23 | 30.02 —.02 30.25 26 29.76 40.49 60.2 38.6 2) 45.758.545.521 10.3 1660.3 43.5, 0.89 — 0.08 3,363 n. 16 nw. 18 7 61014 
Mid. Pac. coast reg. 68.1 | O.1T — 0,20 
Red Bluff .............. 342 29.48. 29.82 — 30.02 15 29.51 260.51 77-1. 47.2 6 62.358. 036. 8. 915 34.4. 42.7 0.26-—— 0,11 6, 042 n. 29) 8. 4 4 11118 
Sacramento ........... 64 29-7 29.82 —.08 30.04 15 29.55 190.49 47.0 5| 55.1 53-037.0, 817.125 59.2) 52.6 0.00— 0.25 5,791| | 30 SW. | 4 624 
San Francisco...... 60 29.85 29.89 —.07 30.07 15 29.61 190.45 | 48.5 51.741.533-619 7.91275.5 49.7 0.07— 0.23 9,102) Ww. | 36 W. 21513 
8. Pac. coast region. 65.44 0.4 0.06 — 0.04 
Los Angeles........... 20.52 29.85 30.00 21 29.73 240.27 0.1 100.1 16 81.1 46.7.6 54.453-447.01612.6 278.5 58.4 0.07— 0.11 4,444 w. 20 w. 16 310% 
San Deigo..............| 29.82 | 29.86... 30.01 21 29.73 240.28 64.6-+ 0.6 78.016 70.1) $4.0 7 $9.524-020.516 6.01880.5 $8.4 0.04-+ 0.03 5,321) mW. 20 mW. 22 I) 517) 


Nots.—The data at Mount Washington, N. H., Pike's Peak, Colo., and stations having no departures are not used in computing the district averages. 
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~~ NOTES. 
The Roman letters show number and order of areas of low pressure. The figures 
above the lines show the daysof the month, those below (1, 2, and 3) indicate, respec- ~ 
tively, the 7.¢.m., $3 p. m., and 1] p. m. (75thméridian time) observations. The 
small circles on the lines indicate the position of the centre of the area of low barom 
eter on the dey and report, written respectively above and below the line. j 


The shaded spots (SS) indicate position /of icebergs observed. 
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Chart V. Soil temperature and moisture of June, 1886 and 1887. 
Observations taken at Raleigh, N. C., by Milton Whitney. See report under ‘‘ Notes and Extracts.” 


£9 6069 bh bi 62 68 64 68 C667 6069 78739 80 G1 8283 ES 86 87 Dat 
>. 
, + + - + A —+— + -+4+ — +— +— = 
— « 72 
,.09 4 4 = ° +- 
+447, 106 4 ++ 74 +—+- - » 
i 
i 
406,¢@a2i Lo, 4 é 
222% 
233, — + _ = +- 
cs 
297, 125 - “4 7.9 
4 7F, 147 - ji ail —+-- = 72. 3 ‘ 
+ I 
‘ SIEGE 47.92. A 
Fer Cont of possible sunshine Sune 72.9. 
Meferences: 
Ie 
FAM. K 
+Refers te 1067. M 


| 
| 
| 
| 
| 
| 
| 
| | 
| 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Voluntary observers of the Signal Service, on land, from whom meteorological reports were recewed mm time to be used in the preparation of the Monthly 
Weather Review for June, 1887. 


Observer and place of observation. Observer and place of observation. Observer and place of observation. ; Observer and place of observation. 
Alexander, 8., Birmingham, Mich. Deming, H. D.; Wellsborough, Pa. |Lincotn, A. T., Marion, Va. Slade, Elisha, Somerset, Mass. 
Anderson, Dr. W. W., Stateburg, 8. C. Downing, A. L., Concord, N. H. |Liips, Miss Clasina, Manitowoc, Wis. #Sonedecker, Rev. T. H., Tiffin, Ohio. 
Altaffer, J. M., ladependence, Kans. Dunn, Samuel A., Brooklyn, N. Y. |Loomis, J. C., Jeffersonville, Ind. Smith, John R.,. North Truro, Mass. 
Abbott, Dr. E. K., Salinas, Cal. \Dozier, Wm., Mattoon, Ill. }Logan, David, Meadville, Pa. Sim, J. R., Summit. Va. 

Arents, Hiram, Oroville, Cal. Dewhurst, Rev. E., Voluntown, Conn. Luther, 8S. M., Garrettsville, Ohio. Seribner, H. F. J., Strafford, Vt. 
Adams, A. H., Fort Meade, Fla. |Day, Theodore, Dyberry, Pa. ' iLerch & Rice, Bethlehem, Pa. Strong, 8. B., Setauket, N. Y. 
Adams, Dr. ©. H.. Vineland, N. J. |Eliason, W. A., Statesville, N. C. |Loundes, R. T., Clarksburg, W. Va, Swartz, John J., Parkston, Dak. 
Avey, O. H., Oskaloosa, Lowa. Ellis, John, Marquette, Nebr. \McDonogh Institute, McDonogh, Md. ‘Samostz, Oscar, Austin, Tex. 
Beans, Thos. J. Moorestown, N. J. |/Ewell, Dr. M. D., South Evanston, Ill.| McClintock, Frank, Grand June’n,Colo, Smith, George F., New Midway, Md. 
Bell, Joseph, Franklin, Pa. Evans, J. W., Alma, Colo. (Morgan, L. Ray, Philipsburg, Pa. Standenmayer, Dr. L.R., Lincolnton, N.C 
Boerner, Prof. Chas. G., Vevay, Ind. Ellsworth, W. W., Hartford, Conn. /Marshall, Gregory, Creseo, Lowa. ‘Trembly, Dr. J. B., Oakland, Cal. 
Bently, David, Willows, Cal. Ferris, B. F., Sunman, Ind. Massachusetts Agricultural Experi-| Thornton, Prof. N. W., Geneseo, Ill. 
Bayerly, J. F., Spartanburg, S. C. 'Friend, Chas. W., Carson City, Nev. mental Station, Amherst, Mass. Tillinghast, C. B., Albany, N. Y. 
Ballou, Dr. N. E., Sandwich, Til. Ferrill, B. P., Duke, Fla, MeCready, Miss L, A., Ft. Madison,lowa, Teele, Rey. A. K., Blue Hill, Mass. 
Bennett, Geo.. Bandon, Oregon. Frear, Win., State College, Pa. |Miller, H. D., Drifton, Pa. Traoman, Geo. S., Genoa, Nebr. 
Boies, Lt. A. H., Hudson, Mich. ‘Fernald, Prof. M, C., Orono, Me. \McGahan, Dr. C, F., Hot Springs, N. C.. Turnbo, Silas C., Pro Tem, Mo. 
Beecher, Chas., Wysox, Pa. Fleming, John, Readington, N. J. \Moore, C. R., Bird’s Nest, Va. Terborg, Rey. J. E:, Pekin, Lil. 
Baker, Dr. Henry B., Lansing, Mich. Fuller, Edw. N., Tacoma, Wash. |Mikesell, Thos., Wauseon, Ohio. Thompson, R. J., Tiffin, Ohio. 
Beall, Dr. R. L., Lenoir, N. C. Featherston, Wm., Globe, Kans. ' |Micklem, J. H., Variety Mills, Va. Vail, Hugh D., Santa Barbara, Cal. 
Brendel, Dr. Fred., Peoria, Il. Field, T. G., Parkersburg, W. Va. |Macrae, Colin, Kirkwood, 8. ©. | Voegeli, Adolphus, Des Moines, Lowa. 
Bartlett, E. B., Vermillion, N. Y. \Fouch, Dr. A., Anderson, Cal. |Meehan, Thomas, Germantown, Pa, |Went, E. C., Frankfort, Ky. 
Briggs, John, Albany, Oregon. ‘Fox, F. E., Fall Brook, Cal. Memminger, E. K.. Flat Rock, N. ©. |Washburg Observatory, Madison, Wis. 
Betts, Prof. Arthur, Webster, Dak. ‘Gibson, J. H., Salina, Kans. Moore, Dr. J. W., Easton, Pa. * |Wild, Rev. E. P., Newport, Vt. 
Breed, J. E.. Embarras, Wis. Gates, W. B., Burlington, Vt. | Motte, Luke 8., West Milton, Ohio. | Williams, Rev. C. F., Ashwood, Tenn. 
Beloit College, Observatory, Beloit, Wis. Graves, A. B., Belleville, Kans. \Moore, Nathan, Grampian Hills, Pa. (Wadsworth, Dr. J. L.R., Collinsville, Ill. 
Birt, Thomas, Utica, N. Y. Gillingham, Milnor, Fallsington, Pa. Mitchell, Dr. D. W., Harrisville, Mich. | West, Silas, Cornish, Me. 
Broberg, Mrs. Mary W., Manatee, Fla. Goodspeed, Chas. W., Elyria, Ohio. \Nordberg, Prof. A., Richardton, Dak. | Wells, Rev. Charles L., Gardiner, Me. 
Black, W. H., Kalamazoo, Mich. \Gowey, H. D., North Lewisburg, Ohio.| Newcomb, G. S., Westborough, Mass. |Wylie, Wm., Mount Forest, Canada, 
Blachly. C. P., Manhattan, Kans. \Green, Dr. Jesse ©., West Chester, Pa. Newell, W. C. 'T., Henry, Dak. | Wait, S, E., Traverse City, Mich. 
Bridges, _ Berlin Mills. N. H. Gerrish, 8. H., Sacramento, Cal. \Norco n, Prof. T. J., Reidsville, N. C. Receiving Reservoir, D.C 
Bowman, Peter, Ruggles, Ohio. Geddings, Dr. W. H., Aiken, 8. C. \Neal, Dr. J. C., Archer Fla, | Washington } Distributing ~ = 
Boyd, Joseph, Oskaloosa, Iowa. (Goodwin, Rey. William, North Cole- Osborn, Dr. T. C., Cleburne, Tex. | Aqueduct. } Great Falls Reservoir, Md 
Cook, 8. A., Milledgeville, Ga. | brook, Conn. Olds, H. D., Cedar Rapids, Iowa. Rock Creek Bridge, D. C. 
Carrington, . D., Brownville, Nebr. Gordon, Dr. G. G., Swartz Creek, Mich. |Ogden, Charles, Elkin, Ky. | Woodstock College, Woodstock, Md. 
Calhoun, P. B., Austin, Tenn. Gibbs, Geo. L, Grand Turk, Turk’s Owsley, Dr. J. B., Jacksonborough, O.| Williams College Observatory, Wil- 
Carpenter, Dr. W. B., Leavenworth, K. Island. British W. Indies. Pearce, Thomas, Eola, Oregon. liamstown, Mass. 
Charbonnier, Prof. L. H., Athens, Ga. Garlick, Rev. Dr, J. R., Bruington, Vu.|Parker, D., Humboldt, Iowa. Wolfe, John H. Wellington, Kans. 
Casey, Geo., Auburn, N. Y. Gray, Capt. A. W., Kenewick, Wash. /(Partrick, J. M., North Volney, N. Y. |Wiilfke, E. F., Independence, Iowa. 
Crawford, E. A., Liberty Hill. La. \Grathwohl, John, Blooming Grove, Pa./Palmer, Frank W., Antrim, N. H. |Wearmouth, James, University of Vir- 
Cornell University, Ithaca, N. Y. |Hamilton, W. H., Corsicana, Tex. Purdue University, Lafayette, Ind, ginia, Va. 
Clark, Dr. A. C., Wausau, Wis. |Harvard College Observatory, Cam- |Peckbam, Prof. W. C., Brooklyn,N.VY. ( Weir’s Bridge, N. H. 
Cutting, Dr. Hiram A., Lunenburg, Vt.| bridge, Mass. Pettersén, Dr. F., Comfort, Tex. Winipiseogee | Woodstock, N. H. 
Clark, F. A., Weldon, N. C, |Hammitt, John W., College Hill, Ohio. | Pollock, Edw., Lancaster, Wis. Lake Cotton Wolfborough, N. H. 
Cass, John J., Allison, Kans, |Harris, T. C., Raleigh, N.C, Postma, H. Y.. Egg Harbor City, N. J... and Woolen{ Lake Village, N. H. 
Colton, Prof. G. H., Hiram, Ohio. |Heaton, Isaac E., Fremont, Nebr. Poynter, Dr, Marcus E., Midway, Ky. | | Bristol, N. H. 
Cutler, B. B., Heath, Mass. |Hodge, Rev. F. B., Wilkesbarre, Pa. (Pendleton, A., Nicolaus, Cal. ing Co, Belmont, N. H. 
Collie, G. L., Delavan, Wis. |Hoskinson, R. M., Blakely, Wash. Romig, J. K., La Grande, Oregon. | Ashland, N. H. 
Conant Observatory, Dudley, Mass. |Holt, A. K., Riverside, Cal. |Richmond, 8. L., Salem, N. J. | Willis, O. R., A. M., Ph. D., White 
Cotton, Dr. D. B., Portsmouth, Ohio. (Hyde, G. A., Cleveland, Ohio. |/Renfrew, H. N., Bancroft, Iowa. | Plains, N. Y. 
Cheney, Wm., Minneapolis, Minn. |Haywood, John, Westerville, Ohio. |Remington,C, V.S., Fall River, Mass. Wood, Joseph, Bar Harbor, Me. 
College of Sacred Heart, Prairie du/Martzler. J. A., Mottville, Mich. |Robertson, T. D., Rockford, Il. |Wigg, Dr. Geo., East Portland, Oregon. 
Chien, Wis. |Hole, C. F., Butlerville, Ind. | Roberts, Luke, Clinton, Lowa. | Wright, J. W. A., Greensborough, Ala, 
Carter, Rev. Dr.W. H., Tallahassee, Fla.| Held, Rev. F. B., Mount Angel, Oreg. Runge, C., New Ulm, Tex. : | Whitney, Chas. E., Humphrey, N. Y. 
Cummings, L. D., Palmyra, N. Y. |Heatwole, L. J., Dale Enterprise, Va. |Richardson, C. F., Beverly, N. J. | Wistrom, M. F., Harvard, Nebr. 
Crump, M. H., Bowling Green, Ky. Hatch, A. H., Windsor, Ill. Rotch, A. L., ‘Blue Hill Observatory,| Widman, Rev. U. M., Grand Coteau, La. 
Crozier, Lafe, Laconia, Ind. Harris, W. C., Dover, N. J. Blue Hill, Mass. | Williams, Dr. A. C., Elk Falls, Kans, 
Cochran, Wm. P. Wakefield, Kans. Hunter, Dr. T, C., Napoleon, Ohio. Rice, Chas. W., Yellow Springs, Ohio. | Wedge, J. U., Fond du Lac, Wis. 
Caulkins, John S., Thornville, Mich. (|Hewit, 8. F. H., Middlebrook, W. Va. |Swezey, Prof. G. D., Crete, Nebr. | White, Rev. J. H., Georgiana, Fla. 
Cole, Seward, Cahuenga, Cal. |Helm, Thos. B., Logansport, Ind, Stern, Jacob T., Logan, Lowa. | Wilson, W. T., Clayton, N. J. 
Chandler, Dr. W. J., South Orange, N.J. Heacock, J. L., Quakertown, Pa. ‘Smith, H. D.. Monticello, Iowa, Wetmore, Edw. L., Tucson, Ariz. 
Cass, W. Earle, Roseland. N. J. |/Hazen, Rev. A., Deerfield, Mass. |Shaw, E., Ninnescah, Kans. Whitmore, J .E., Gallinas Spring, N. 
Curtiss, G. G., Fallston, Md. |Harper, E. G., Harper’s Ferry, Ky. |Seltz, Chas., De Soto, Nebr. ex. 
Collin, Prof. Alonzo, Mt. Vernon, [owa.| James, John W., Marengo, fll. Shriver, E. T., Cumberland, Md. ‘Walton, J. P., Museatine, Lowa. 
Dow, Roswell, Syeamore, IIL. Jennings, Sgt. T. B., Lebo, Kans. Shepard, E, M., Springfield, Mo. |Waterman, Wm., Hay Springs, Nebr. 
Dinsmore, Prof. F. H., Emporia, Kans.|Jones, Dr. E. U., Taunton, Mass. Schleicher, Rob’t Lewiston, Idaho. | Webster, Chas. H., Nashua, N. H. 
Dollenmayer, E. T., Wilson, Kans. Jordan, Dr. M. D. L., Milan, Tenn.- Shriver, Howard, Wytheville, Va. Yates, T. P., Factoryville, N. Y. 
Dudley, Chas. B., Altoona, Pa. |Kirkwood, E., Mauzy, Ind. Scott, Thos. G., Forsyth, Ga. 'Yetter, Wm. G., Catawissa, Pa. 
Dunlap, W. L., Tecumseh, Nebr. |Knapp, J. G., Limona, Fla, Silvius, Urius O., Franklin, Wis. | Young, Geo. R., Penn Yan, N. Y. 
Dazey, J. B., Charleston, |Keese, G. Pomeroy, Cooperstown, N. Y.|/Stueky, Dr. C. T., Helvetia, W. Va. 


Military posts from which meteorological reports were received, through the Surgeon General of the Army, in time to be used in the preparation of the Monthly 
Weather Review for June, 1887. 


Alcatraz Island, Cal. Gaston, Fort, Cal. Missou’a, Fort, Mont. Niagara, Fort, N. Y. Snelling, Fort, Minn. Sidney, Fort, Nebr. 
Angel Island, Cal. Gibson, Fort, Ind. T. Mason, Fort, Cal. ‘ Niobrara, Fort, Nebr. St. Francis Bk’s, St. Au- Totten, Fort, Dak. 
A. Lineoln, Fort, Dak. Mays, Fort, Kans. McDermit, Fort, Nev. Pembina, Fort, Dak. gustine, Fla. Townsend, Ft., Wash. 
Bayard, Fort,.New Mex. Hot Springs, Ark. McDowell. Fort, Ariz. Presidio of San F., Cal. Sisseton, Fort, Dak. Union, Fort, N, Mex. 
Benicia Barracks, Cal. Huachuca, Fort., Ariz. Monroe, Fort, Va. Plattsburg Barracks, N. Y.Shaw, Fort, Mont. Washakie, Fort, Wyo. 
Bidwell, Fort, Cal, Klamath, Fort, Oreg. Mojave, Fort, Ariz. Robinson, Fort, Nebr. Sherman, Fort, Idaho. West Point Military 
Brady, Fort, Mich. Keogh, Fort, Mont. Madison Barracks, N. Y. Reno, Fort, Ind. T. Selden, Fort, Nebr. Academy, N. Y. 
Boisé Barracks, Idaho. Lewis, Fort, Colo. McHenry, Fort, Md. Randall, Fort, Dak. Supply, Fort, tnd. T. Walla Walla, Ft., Wash. 
Concho, Fort, Tex. Laramie, Fort, Wyo. Mount Vernon B’ks, Ala. Ringgold, Fort, Tex. Sully, Fort, Dak. Wingate, Fort, N. Mex. 
Columbus, Fort, N. Y. H. Meade, Fort, Dak. McKinney, Fort, Wyo. Riley, Fort, Kans. Spokane Fort, Wash. Yates, Fort, Dak. 
Camp Sheridan, Wyo. MeIntosh, Fort, Tex. 

State weather services from which meteorological reports were received in time to be used in the preparation of the Monthly Weather Review for June, 1887. 
Alabama, P. H. Mell, jr., director, Auburn, Ala. Nebraska, Prof. Goodwin D. Swezey, Director, Crete, Nebr. 
Dakota, P, F. McClure, direetor, Bismarck, Dak. New England Meteorological Society, Prof. Wm. H. Niles, of Boston, Mass., 
Illinois, Col. Charles F. Mills, director, Springfield, Ill. President; Prof. W. M. Davis, of Cambridge, Mass., Secretary. 
Indiana, Prof. H. A, Huston, director, Lafayette, Ind. New Jersey, Prof, George H. Cook, director, New Brunswick, N. J. 
Iowa, Dr, Gustavus Hinrichs, Iowa City, Iowa. : North Carolina, Dr. Charles W. J)abney, jr., director, Raleigh, N. C. 
Kansas, Prof. J. T. Lovewell, director, Topeka, Kans. Ohio, Prof. Benj. F. Thomas, director, Ohio State University, Columbus, Ohio. 
Michigan, N. B. Conger, Sgt., Signal Corps, director, Lansing, Mich. Oregon, B. S. Payne, Private, Signal Corps, Roseburg, Oregon. 
Minnesota, Prof. W. W. Payne, director, Northtield, Minn. South Carolina, Hon. A. P. Butler, director, Columbia, S. C. 
Mississippi, Prof. R. B. Fulton, director, Oxford, Miss, Tennessee, J. D. Plunket, M. D., director; H. C. Bate, assistant, Nashville, 
Missouri, Prof. Francis E. Nipher, director, Saint Louis, Mo. Tenn. 
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PRICH-LIST 
STANDARD METEOROLOGICAL INSTRUMENTS, APPARATUS, TEXT-BOOKS, FORMS, AND 
PUBLICATIONS. 
Pernished by Henry J, Green, 171 Broadway, New York Vity. Purnished by Forsberg &4 Murray, 1001, 1008, and 1005 Seventh street 8S. W., Washington, D. C 
BAROMETERS, Wind vane, sunset . $5 ©) Packing, $1 00 
Common pattern and finteh, vernier reading to 100th inch, in pine box : do large, with 20 00 ado 200 | 
Reading down .£90.00 Packing and shipping by express, $2.50 R. S454A, P. D., 1887.) 
OD. 33.00 do, 2.00 Furnished by the Hahl Manufacturing Company, 13 Mercer Street, Baltimore, Maryland,* 
dy. 14 do. (two verniers)......... 00 do, 2.50 Anemograph register (direction and velecity)... $0.00 Packing and shipping by express, $1.20 


Common pattern aad nish, vernier reading to 1,000th inch, in pine box: 


Reading dowr to Packingand shipping by express, $2.50 
de. de, . 46.00 do, 2.00 
de, & 0.00 do, 2.50 
do, 14 do, (two verniers)......... 6.00 do, 2.50 
Best pattern and Anish, vernier reading 40 1,000th inch, In pine box: 


Reading down to 26 00 


Packing and shipping by express, $2.50 


* L. R, 119038, P. D., 1882. 


Purnished by LH, Rogers, 76 Maiden Lane, New York City, 


Signal Service manifold Forms No, 107 F, in books of 100 forms, per book.................... $1.75 
do, 107 G, do. 
do. 107 H, 1.00 


Indications (Form 109 B), per red, 


to, MO, ses 38.00 do, 2.50 L. BR. 18997, P. D., 1886. 

do, 2.00 do, 2.00 

de, id de. (two 35.00 do, 2.50 Furnished by James J, Chapman, 915 Pennsylvania Avenue, Washington, D, C. 
Leather case, in place Of BOX do, Loomis’ 1.60 
Marine barometer........... Se. do, 2.00 L. R. 4821, P. D., 1888. 

ee Furnished by John Sehuliabach, 634 G Street N. W., Washington, D. C, 

My San meter, two verniers, eather 80.00 2.50 

Standard baremeter for 76.00 do 3.26 Rain-gauge, galvanized iron, with overflow and measuring-stick... 2.50 
Barometer tabe (gies), do. 1.00 Rain-gauge, copper, with galvanized iron overflow and measuring-stick ............ ...... 1.00 
Barometer tube, filled and 8.00 do, 2.50 Measuring-sticks, extra. 25 
Raremeter cletern, complete... 4.0 do, .60 Farmers’ weather case............... 44.70 
Light brase triped for barometer...... do. .86 Case for water thermometer conbes 7.00 

L. BR. 4061, P. D., 1883, * L, 11278, 1885. 
THERMOMETERS. 
Thermometer for dry or wet-bulb........- evesed $2.75 Packing and shipping by express, $ .40 Furnished by Crane & C6., McWhorter and Oliver Streets, Newark, New Jersey. 
deo eup ter... 

do, macitoum registering... 4.50 do. -60 Furnished by Property and Disbursing Officer, Signal Service, U. 8. A., Washington, D, C. 
de, minimum de, do, .& Maps in one color without reports or isoharic lines, 
de, 10.00 do Mapes in one color, without reports or isobaric lines (as used on at Signal 
de. terrestrial 7.00 do. -60 

2.00 do, -25 Maps on manifold paper without reports or lines, in books of 100, per 2.75 
do water,. do. 69 | Mapes in one color with current feports, isobars, and isotherins, each....... -02 

Anemometer,  Rébinson’s,” (velocity)..........« $22.60 Packing and shipping by express, $1.10 Copies of Daily Bulletin, with Synopsis, Indications, and Facts, with rn in 
monthly volumes, each (L. 10288, P. D., 
Electrical recording apparatus, ‘“Gibbon's 34.00 1.10 

(velocity), 4096, P. 1886. International Daily Bulletin, per copy, each, including the Monthly Gammery 
Anemometer blanks (L. R, 827, P. D., sper hundred... 1.00, daily is subscribed for for the entire 

FLAGS. 
Flogs vor the display of Weather and Temperature signals may be obtained from— 3 
M. G. Copeland & Co., No. 409 Eleventh Street, N. W., Washington, D. C.; 


Crane & Co., 
S. Decker, No. 168 State Street, 


MeWhorter and Oliver Streets Newark, New Jersey ; 
Boston, Massachusetts ; 


Horstmann Bros. & Co., Fifth and Cherry Streets, Philadelphia, Pennsylvania ; 


John F. McHugh, No. 


1286 Br vadway, 


New York City. 


Correspondence in relation to these flags should be had direct with the above firms and not through this office. 
Any of the above-enumerated instruments, apparatus, etc., may be obtained at the prices named, with sach additional cost of packing and 


shipping as is shown opposite the items respectively. The charges for expressage will be the actual charges of express companies. 


Entered at the Post Office, Washington, D. C., as ‘Secoad-Class Matter.” 


This Paper i is furnished by the Goverament of the United States, without charge to Voluntary Observers and to the Ov-cperiiiag Observers acting with 
the — Office in the collection of Simultaneous Reports. 
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